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1.0 PURPOSE 


This document contains the nominal PGNCS crew procedures 
for the CSM-106 spacecraft which will be the target vehicle 
for the LM-4 active lunar orbit rendezvous. The. procedures 
were developed in accordance with the Detailed Test Objectives 
P20.78 and P20.77 defined in Reference 10.1. 

The purpose of the CSM Rendezvous Procedures document is 
to provide a single source of procedures information for 
use in flight planning, in crew training, and in preparing 
onboard data. 

This is a control document, subject to review by all elements 
of the Apollo Program and to approval by the Procedures 
Configuration Control Board. Comments should be directed to 
Mr. Duane K. Mosel, Flight Procedures Branch, Flight Crew 
Support Division, Extension 5340 or to Mr. Stephen G. Paddock, Jr., 
Apollo Flight Crew Operations Group, Houston Operations, 

McDonnell Douglas Astronautics Company, Extension 6101. 
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2.0 INTRODUCTION 


The CSM-106/LM-4. lunar orbit rendezvous exercise, will begin 
during the twelfth revolution with undocking at 98:10:00 
and end at approximately 105:52 with pos-t rendezvous station 
keeping. The CSM- procedures during, this. period are .divided 
into eight segments of major activities which are discussed 
in -detail . in Section- 3.0. 

The nominal -CSM-106/LM-4 mission profile is contained in 
Figure (2-1). This figure shows the locations in time and 
relative positions in- space of. the most significant nominal 
mission events. Trajectory, data -used to generate the mission 
profile and timeline for procedures development was obtained 
from References 10.2, .10.15, and 10.18. .The rendezvous naviga- 
tion update schedule assumed in the procedures was obtained 
from References "1 0/1 6 -'and 10.20. 'The schedule indicates tracking 
periods and assumes a- one 'per. minute SXT and VHF mark frequency. 
The minimum number of marks required during a tracking period 
has. been defined as five at the beginning and five at the end 
of the period. - However, the minimum, number of marks is not 
recommended' since simulation experience has shown that the 
planned number of marks is not always achieved due to systems 
monitoring requirements or 'target visibility problems. In 
addition, .the general rules for -SXT/VHF -marking as - defined in 
Reference 10.'3 should be followed. 

A history of the CSM body .attitudes during the rendezvous is 
presented in Figure (2-2) through (2-5). Each figure illustrates 
the body attitudes with respect to the Moon, Sun, and Earth 
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and indicates FDAI roll, pitch, and yaw gimbal angles and 
the ORDEAL pitch angle for significant events during each 
lunar orbit. The orbital position of the CSM at each event 
is assumed and no attempt is made to show the LM orbital 
position other than an indication of it being above (below) 
and behind (ahead) the CSM. 

Sections 4.0, 5.0, and 6.0 contain the onboard nominal 
rendezvous checklist; a summary timeline and summary 
checklist for the nominal mission, and the procedures 
ground rules, detailed nominal mission procedures, and CSM 
attitude summary, respectively. Section 7.0 contains a 
description of the five abort and rescue cases for which 
onboard rescue checklists have been developed. These cases 
are: 

!)• PDI Abort - LM Active/CSM Backup 

- 2) Partial .LM Phasing (DV greater than or Equal to 
40 FPS) - CSM Active 

3) Partial LM Phasing (DV less than 40 FPS) - 
CSM Active 

4) Zero LM Insertion - CSM Active 

5) . Partial LM Insertion - CSM Active 

Section 8.0 contains the one-page onboard rescue checklist 
and a relative motion plot and pad page for each of the five 
LM rescue cases, A LM rescue procedures sunmary is contained 
in Section 9.0 including rescue procedures ground rules, summary 
timelines, and CSM attitude and navigation summaries for each 
rescue case. 

All nominal and rescue procedures and onboard data were generated 
assuming a Mission F liftoff on 18 May 1969, at 16:49:00 GMI. 
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MISSION F 


FIGURE 2-3 
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MISSION F 


FIGURE 2-4 
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MISSION F 


FIGURE 2-5 
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3.0 DISCUSSION OF NOMINAL MAJOR EVENTS 


3.1 Undocking and Separation 

The preparation for undocking includes obtaining a MCC-H 
uplink of the CSM vector and copying the Separation maneuver 
pad at 97:05. Thirty minutes prior to undocking an auto- 
matic maneuver to the undocking attitude is performed using 
extended verb 49. This attitude is identical inertia-lly to 
the Separation burn attitude except for the roll angle which 
is 180' degrees and a 14-degree yaw which is required during 
a pre-undocking LM AGS calibration. Prior to undocking, the 
CSM is yawed to zero degrees, a RR transponder check is made, 
the GDC is aligned to the IMU, the FDAI ORDEAL is verified, 
and the DAP is reloaded to reflect a CSM only configuration. 

At 98:10 undocking is'performed after which the CSM will 
station keep in SCS control at about 40 feet. The CMP will 
then- inspect and photograph the LM landing gear and descent 
engine bell as the LM does a 360-degree yaw maneuver. Prior 
to the inspection the CSM will manually roll 180 degrees to 
allow acquisition of the MSFN with the HGA for color TV. 

At 98:20 LM maneuver P76 pads will be copied for the DO I, 
Phasing, and PDI abort burns. Prior to the CSM-active 
separation burn at 98:35:16, the CMP will load the External 
DV Program, P30, with a minus 2.5 FPS VG^ {local vertical). 

The RCS Thrust Program, P41, will be called and an automatic 
maneuver will be made to the burn attitude which is shown 
in Figure (2-2). (This should be a very small maneuver 
since the undocking attitude was the inertial separation 
burn attitude, except for roll.) The burn will be accomplished 
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by thrusting aft in the CSM minus X direction (i.e. radially down) 
and increasing the DSKY VG X (body) from a plus 2.5' FPS to 
5 FPS. The HGA can be utilized for communication during the 
separation burn. 

3.2 Descent Orbit Insertion 

Following the CSM Separation burn, the Rendezvous Navigation 
Program, P20, will be called and the CSM maneuvered automatically 
40 degrees to the preferred track axis for LM radar, VHF range, 
and optics checks. An IMU realign to REFSMMAT will be per- 
formed after sunset at 98:55 using the IMU Realign Program, 

P52. At approximately 99:05 CSM and LM state vectors will be 
uplinked by MCC-H. Since the CSM does not backup the DOI burn, 
its only function will be to monitor the LM burn and hold an 
attitude which provides radar transponder coverage. This will 
be done in Program P20 with SXT tracking along the preferred 
track axis. The Target DV Program, P76, will be loaded with the 
LM DOI burn parameters and these data incorporated when the 
burn is confirmed by the LM. LM DOI occurs at 99:33:59. 

The attitude of the CSM from the CSM Separation burn through 
LOS prior to the LM DOI burn is favorable for HGA communications. 

3.3 Phasing 

Following the DOI burn, Program P20 will be called and the CSM 
attitude will be trimmed to the preferred track axis if required. 
The CMP will confirm that the rendezvous navigation program is 
tracking the LM correctly. At 100:07 the CSM will be manually 
rolled 180 degrees and pitched up 70 degrees to allow acquisition 



with the HGA. At 100:25 Program P20 will be called and the 
CSM will be maneuvered 25 degrees to the preferred track axis. 

A period of SXT/VHF marking will occur from T00:27 to 100:37. 

The CSM will not back up the LM Phasing burn so it will be 
tracking with the preferred track axis during the burn. LM 
Phasing occurs at 100:46:21. After confirmation of the 
nominal LM Phasing burn, the CMP will incorporate the LM 
Phasing burn parameters into Program P76. In the event the LM 
cannot perform the Phasing burn or performs a partial burn, 
the CSM will do nothing immediately but will setup to do the 
prescribed rescue burn at approximately 101:33. The CSM has 
HGA coverage continuously from AOS through the Phasing burn. 

Insertion 

Following the LM Phasing burn, Program P20 will be called and 
tracking with the preferred track axis will again be established. 

A period of SXT/VHF marking occurs from 100:51 to 101:24. This 
period is interrupted for 13 minutes during which time the LM 
does a P52 (tracker light not visible). Only VHF marks are taken 
during this period. At approximately 101.:10 maneuver pads for 
the 'LM Insertion burn and the CSM Backup Insertion burn are trans- 
mitted and copied. Another period of SXT/VHF navigation updates 
occurs from 101:49 to 102:09. These update periods include VHF 
marks only if the range is less than the 327 N.M. VHF range 
measurement limit. At 102:11 AOS occurs and the CSM .will be 
pitched down 50 degrees and the MSFN acquired with the HGA. The 
MCC-H will uplink the CSM state vector and the CSM Backup Insertion 
burn pad will be updated at this time if required. The CSM Backup 
Insertion burn parameters, targeted three minutes after the LM 
ignition time, will be loaded into Program P30 at 102:30 and Pro- 
gram P40 will be called at 102:32. The maneuver to the burn 
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attitude will require a pitch down of 110 degrees. Following 
the attitude maneuver, the SPS will be configured for the 
backup burn and the GDC aligned to the IMU. The LM Insertion 
occurs at 102:43:18. After confirmation is received that the 
LM has completed the burn. Program P76 will be called and the 
LM burn data incorporated into the CMC LM state vector. The 
CSM attitudes as shown in Figure (2-3) and (2-4) are compatible 
with HGA usage during the phase. 

3.5 Concentric Sequence Initiation 

Immediately following the Insertion burn, a P52 IMU realign to 
REFSMMAT will be performed and the MCC-H will uplink the LM . 
state vector to the CMC. The LM vector will be that computed 
by the LM after Insertion and relayed to the ground. 

Program P20 will then be called and an automatic pitch maneuver 
of 101 degrees will be made to the preferred track attitude. At 
102:59 the CSI Targeting Program, P32, is called and the CSM 
Backup CSI targeting parameters are loaded. The CSM CSI burn 
will be targeted for 103:33:46 which is identical to the LM TIGN. 

A period of SXT/VHF marking will then take place from 103:02 to 
103:07 followed by a period of VHF only marks to 103:25. Con- 
currently with the VHF only tracking, the CMP will obtain the LM 
and CSM out-of-plane velocities from extended verb 90 for inclusion 
in the LM and CSM CSI targeting programs. 

At approximately 103:28 the LM will voice over its CSI solution 
for P76. Program P40 will then be called and an automatic pitch 
maneuver of 11 degrees will be made to the Backup CSI burn attitude. 
The LM CSI burn occurs at 103:33:46.= After verification of the 
nominal LM CSI burn, the CMP will incorporate the LM burn para- 
meters in Program P76. 
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The CSM attitude, as specified in Figure (2-t) is compatible 
with HGA coverage from Insertion until the beginning of the 
track period at about 103:02 at which time the attitude may 
be unfavorable. The tracking attitude later in the period does 
afford HGA coverage until LOS at 103:23. 

3.6 Constant Delta Height and Plane Change 

At 103:38 approximately four minutes after the LM CSI burn, 

Program P20 will be called and an automatic maneuver of 38 
degrees will be made to the preferred track axis. A period 
of SXT/VHF markings occurs from 103:41 to 104:02. At 103:44 
after three SXT/VHF marks, the WR matrix (2000,2) will be 
loaded. Extended verb 90 will be called at 103:55 and the 
targeting parameters for the LM Plane Change maneuver will 
be computed and voiced to the LM. The CSM onboard state 
vectors are used instead of the LM state vectors, because the 
CSM knowledge of the out-of-plane positions with SXT. tracking 
is more accurate than the LM knowledge of out-of-plane positions 
with radar tracking. Following the LM Plane Change burn at 
104:02, the target DV parameters are incorporated into the LM 
state vector. At 104:05 the CDH targeting Program P33 wi-11 be 
called and the CSM Backup CDH burn Will be targeted for 104:31:42 
which is the LM TIGN. Since the CSM nominally does not backup 
the LM Plane Change burn, a trim maneuver to the preferred track 
axis should not be. required when Program P33 is called. SXT and 
VHF marks will be taken from 104:08 to 104:20, at which time 
tracking is terminated and the CSM will voice to the LM an extended 
verb 90 out-of-plane solution. At 104:22 the CSM will be manually 
maneuvered 180 degrees in roll so that the MSFN can be acquired 
with the HGA. Approximately five minutes before the LM CDH burn 
the CMP copies the LM CDH pad .for later loading of Program P76. 

The RCS Thrust Program, P41, is called at 104:29 and the burn 
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attitude maneuver is bypassed if the nominally zero burn is 
small. Following the LM CDH burn at 104:31:42, Program P76 is 
called and the LM CDH burn incorporated into the CMC LM state 
vector. 

The CSM attitudes are favorable for HGA cotrmunications from 
approximately 104:22 through the CDH burn as shown in Figure (2-5). 

3.7 Terminal Phase Initiation 

After completion of the LM CDH burn, Program P20 will be called 
which will request an automatic maneuver of 49 degrees to the 
preferred tracking attitude. Program P34 will be called and the 
CSM Backup TPI burn Data will be loaded with the elevation angle 
option. SXT and VHF marks are scheduled for a period of 18 minutes 
starting at 104:38. It is probable that sun interference in the SXT 
will limit the total number of SXT marks to 11 taken in darkness. 

After moving to the command seat, the CMP will verify the ORDEAL 
FDAI . He will then recall P34 and, using the "TIGN" option with 
the LM computed TPI TIGN, compute the CSM TPI Backup burn para- 
meters. Program P40 will be called and an automatic maneuver of 
53 degrees will be made to the TPI burn attitude. The TPI burn 
will nominally be performed at 105:09:00 with a CSM to LM elevation 
angle of 208.3 degrees. After the LM has completed the burn the 
CMP will incorporate the LM target DV in Program P76. As seen in 
Figure (2-5), the CSM has HGA coverage from acquisition right after 
AOS through the TPI burn. 

3.8 TPI To Station Keeping 

After the TPI burn. Program P20 will be called and the CSM will 
be automatically maneuvered 33 degrees to the preferred track 
attitude. The CMP will move to the LEB during the maneuver. 
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call the MCC Targeting Program, P35, and take SXT and VHF 
marks for eight minutes startingat 105:13. After obtaining 
the MCC! solution in Program P35 he will compare it with the 
LM solution and call Program P41 in preparation for the backup 
burn. The CSM will not maneuver from the preferred tracking 
attitude. The MCC1 burn will nominally be performed by the LM 
at 105:24:00 (TPI plus 15 minutes). After MCC! the CMP will 
incorporate the LM MCC1 Target DV in Program P76. 

Following MCC1, Program P35 will be called and an automatic 
trim to the preferred tracking attitude will be made if 
required. SXT and VHF marks will be taken for a period of 
9 minutes terminating at 105:35. The MCC2 solution will be 
compared with the LM TPI solution, after which Program P41 
will be called. The CSM will remain at the preferred tracking 
attitude while the LM performs MCC2 at 105:39:00 (TPI plus 
30 minutes). After MCC2 the CMP will incorporate the LM 
Target DV in Program P76. 

-The CSM will then be maneuvered automatically 34 degrees to 
the COAS tracking attitude using extended verb 89 while the 
CMP moves back to the command seat. The Thrust Monitor Pro- 
gram, P47, will be called at a range of 1.25 nautical miles 
and VHF ranging data and V83 will be used to monitor the LM 
1 ine-of-sight control and braking. Should the LM experience 
difficulty, the CSM will perform the 1 ine-of-sight control 
and braking. The braking gates are specified in the checklist 
of Section 4.0. TPF nominally occurs at 105:52:00. 
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4.0 NOMINAL ONBOARD RENDEZVOUS CHECKLIST 

The nominal CSM onboard rendezvous checklist is presented 
in this Section. The rendezvous checklist was formulated 
to be compatible with crew operations in simulators and in 
flight. Therefore, the checklist reflects procedures in 
an extremely abbreviated form. -The narrative presented in 
Section 3.0 provides a word description of the checklist 
events. The rendezvous checklist procedures have in part 
been verified on a man-in-the-loop simulator. Additional 
simulations will occur before launch and the rendezvous 
checklist updated accordingly to produce a verified checklist. 

The nominal onboard rendezvous checklist includes procedures 
for performing all CSM PGNCS activities required during the 
LM active rendezvous. All activities required for the opera- 
tion and/or monitoring of systems other than the PGNCS will be 
included in the rendezvous checklist by the appropriate systems 
personnel . 
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VHF RCV ONLY - B DATA 


MIN DB FOR LM RCS COLD FIRE CHECKS 


MAX DB FOR LM RCS HOT FIRE CHECKS 


97:20 


VERIFY AUTO RCS SEL- C4 ( -PITCH- X ) -OFF 
VERIFY AUTO RCS SEL-B3(+YAW-X)-0FF FOR LM 
RR SELF TEST 
VERIFY RNDZ XPNDR-OFF 


97:30 


97 : 90 


97:50 


97 : 30 


98:00 


CONFIGURE CAMERA: 
CM/SEQ/18/CEX-BRKT (RH WIN) 

MIR <fll ,250,00) 6FPSJ5 MIN 


/21112\/+37768\/-00052\ 

yin IV 1+30847/ V+00059/ 


GND 47 
UPDATE 48 



V49;AUT0 TO UNDOCKING ATTITUDE (180, 282/14,14) 
( INERTIAL SEP ATT EXCEPT ROLL AND 14° YAW) 


GET 

98: 

10: 

00 

i 22 

180 

14 

14 


SC CO NT- CMC 

CMC MODE-FREE (AS REQ FOR AGS CALIB) 
CMC MODE-AUTO (AFTER 32 SEC) 

VERIFY MAX DB FOR AGS CALIB 
SYSTEMS CHECKS AND SWITCH VER 


YAW 14° LEFT AFTER LM AGS 
CALIB (180,312/14,0) 

~RR XPNDR CHECKS: 

RNDZ XPNDR ACTIVATION & SELF TEST 
cb RNDZ XPNDR FLT BUS - close (verify) 
RNDZ XPNDR - HTR for 24 min 
(1 min if self test only) 

RNDZ XPNDR - PWR 

SYS TEST (lh) - XPNDR 

SYS TEST (rh) - A (RRT XMTR OUT PWR) 

SYS TEST ind ->1 vdc 

SYS TEST (rh) - B (RRT AGC SIG) 

RNDZ XPNDR - TEST (hold) 

SYS TEST ind ->1 vdc 





t/> O > 


RMDZ XPNDR 
SYS TEST ind 
SYS TEST (rh) 
SYS TEST ind 
SYS TEST (rh) 


- OPERATE 

- 0 - 4.5 vdc 

- C (RRT FREQ LOCK) 

- <.8 vdc unlocked, >4 vdc 

- B 1 oc ked 


-(R=R=0) (IF NOT; V66) 
_ GDC ALIGN 
'ORDEAL (V83) 


-SC CONT-SCS; DAP 


(mo2\ 

All 11 1 / 5 


240°_ ROLL _0_PJ_I_MUM_FO_R _S.HAQ.F_ AND. MSFN! 


UNDOCKING (98:10:00) (180, 12/14, 0) 


AUTO RCS SEL - B3; C4-MNA 
DV CG-CSM 

RR XPNDR- PWR (VERIFY) 

ROLL LEFT" 180°(2 o /SEC)w(0,50/14,0) 
V64; ACQ MSFN . X 


PHOTOS; COLOR TV 
INSPECT LM 


(LM 360° YAW) 


UNDOCK INSPECT * 


COPY PADS 
-71.1 0 



170.4 


0 -95.6 




DAP (I]]??) ;V46;SC CONT-CMC 


DO I P76 
( 20 ) 


PHASING 
P76 ■ 
(32) 


PDI ABORT 

P76 

(4) 




(THRUST AFT) 
(BURN VGX 2.5 


P20 (AUTO 40°) (0,145/55,0) 
VHF ANT-RT 

VHF AM B - DUPLEX/RANGING 
LM RR CHECKS 
EMS VHF AND V83 RANGE 
OPTICS CHECKS 


j~98 :45 ! 

!r - 0 . 2 ! 

R ='2.8; 


d 




98:40 


P52 (OPTION 3) 


40 ID1 
42 ID2 
35 ID3 











100:00 





100:03 ^ 

(0, 321/338, 0) 


ROLL 180° AND 
PITCH UP 70° 
(180,278/268,0) 
POO; V64; ACQ MSFN 


] 1 00 : 1 0 t 

1 R = 45.4 • 
[ft = 304.1. 


V, 


.^"A0S,10O:12'^ 
(180, 278/268, 0) 


— LM GO /NO- GO PD I ABORT 


V 67 (00289,00173,00001) 


P20 (AUTO 25°)(180, 293/243,0) 

• V87 ; V57 

-r-l COMMENT ON LM VISIBILITY 
S DURING LM DESCENT AND 
$ ASCENT. RECORD GET OF . 

> VISUAL LOSS AND ACQ OF LM. | 


100:30 I 
R = 125.7! 
k = 470.3! 


GET OF LOSS AND ACQ 



FAILED LM PHASING 


1 100:40 
;R = 171.3 
•ft = 439.6 


[PARTIAL PHASING CHECKLIST DV<40 
LRESCUE BURN AT 101:33 

‘PARTIAL PHASING CHECKLIST 

DV>40 

RESCUE BURN AT 101 :33'<3* • 




PHASING ^ 
(180, 309/195, 0) 


LM PHASING (100:46:21) (170.4,0,-95.6) 


. P76(32) ; V82 (LM)(10X196) 
P20 (TRIM) 

COPY LM INSERTION P76 PAD 


V87; V57 


V93 (AFTER 
3 SXT MARKS) 


1100:50 
|R = 214.8 
•ft = 462.1 




100:57 

^ (180, 316/169, 0) 


0 








101:00 

+15 


10 



101:30 


GDC ALIGN 
ORDEAL (V83) 


V87(R<327); 


] 101 :40 
|R = 139.9 
jft * 312.7 



V93 (THREE SXT MARKS PROCESSED) 










P32; OBTAIN AND LOAD LM CSI AND TP I TIGN'S 














103: 30f 


SPS 
































-27- 


5.0 NOMINAL MAJOR PROCEDURES SUMMARY 


The .following sections present a siimnary timeline and check- 
list of major CSM activities during, the nominal Mission F LM 
active rendezvous. The timeline in Section 5.1 will aid in 
interpreting the data included in the onboard rendezvous 
checklist and serves as a time correlated table of contents 
for the nominal detailed procedures which follow in Section 6.0. 
In addition, Section 5.2 includes a one-page summary checklist 
for the nominal mission in a format similar to that utilized for 
the LM rescue onboard data. 



5,1 SUMMARY TIMELINE 
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GET EVENT PH()G 


(97*03) 

MOVE TO COMMAND SEAT 

(97+05) 

MCC-H UPLINK (RLS AS REQUIRED (POft) 
ANO CSM STATE VECTOR) »V 6 6 
COPY CSM SEP PADS 
DON HELMET AND G|_OVES' 

• csm/lm COMM CHECK 

(97+14) 

VERIFY DAP WIDE 06 F*OR 
' LM RcS CHECKS 
(97+20) ‘ 

VERIFY AUTO RCS SEL 
-C4(-PITCH-X)-0FF 
-83(+YAW r X)-opF. 

FOR LM ROR SELF TEST 


(97+27) 

VERIFY RNDZ XPNDR-OFp 

(97+30) 

LOS . 

(97+35) 

configure camera 


LOAD DAP (21112) , (V46) 

(97+38) 

( 11111 ) 


SUNUP ‘ -25 

VHFAM A«SIMPLEX 


GET event prog 

(97+40) 

V49»L0AD N22 (Ig0fl4fl4) 

MNVR.TO UNDOCKING ATTITUDE 
(INERTIAL SEP ATT EXCEPT ROLL 
AND 14 OEG YAW) (10Ot282/l4vl4) 

(97+46) 

CMC MODE-FREE(aS REQD FOR LM 
AGS CALIB) 

CMC MOQE-AUTO(aFTER 32 SEC) 

PERFORM SYSTEMS CHECKS AND 
SWITCH VERIFICATION 
(97+50) • - - . 

TAW 14 OEG LEFT AFTER LM AGS 
CALIB (i80*3l2/14,0) 

MOVE To LE 8 

(97+52) 

RNDZ XPNDR CHECKS. 

MOVE To COMMANO SEAT 
(96+05) \ 

GDC, ALIGN TO IMU 
(90+06) • 

■ • VERIFY ORDEAL (V03) 

(98+07) 

RELOAD DAP ( 1 1 1 02) 9 ( V46) 

. (lllll) 

SC CONT-SCS 
(98+10+00) , 

» i> e » -»***# «»#*««•»««#««« © «««» » « # * & « 

UNDOCKING ( 180* 12/14*0) 

tt ■» * 0 0* «■ « « « ■» « e ««««««««« * * «»« <>. « « o 

STATIpM KEEP AT 40 FT 


MISSION F NOMINAL TIMELINf APRIL 25» 1969 



GET 


event 


PROG " 29 


DV CG-CSM 

RNDZ XPNDR PWR-PWR (VERIFY) 

ROLL LEFT 180 DEG AT 2 DEG/SEC 
{0,50/14,0) 

AOS 

ACQUIRE MSFN (V64> (POO) 

ACTIVATE COLO* TV 
TAKE PHOTOS 

INSPECT LM DURING LM 360 DEG YAW 


LM STATION KEEP 
COPY PADS 

RELOAD OAPUH02) ♦ (V46) 
(01111) 

SC CONT*CMC 

EXTERNAL DV TARGETING 
(SEPARATION) 


(P30) 


RCS THRUST PROGRAM <P4l> 

AUTO MNVR TO BURN ATTITUDE 
(TRIM) 

RCS THRUST SETUP (P41) 

(98*35+16) 

*#»****#*#**#**##**«*#*** 

SEPARATION BURN ( 0 » 0 > -2.5) 
(0»90/14»0> 

THRUST (-)X(2. 5*0.0) TO <5*0*0.0) 
*«*»»*«****#««»*»«***•**»*•*«>»•#** 


MISSION F NOMINAL TIMELINE APRIL 25» 1969 


GET 

(98+39) 

EVENT 

PROG 


Rendezvous naV program 

AUTO MNVR TO SxT TRACK 
(40 OEG) 

(0 » 142/54. 0) 

VHF ANT-RT 

VHF AM B-DUPLEX/RANGING 

(P?0) 


MONITOR LM RR CHECKS 


(98+50) 

(98+55) 

COMPARE EMS VHF AND V83 

MOVE TO LEB 

PERFORM OPTICS CHECKS 

SUNDOWN 

RANGE 

(99+03) 

IMU REALIGN TO REFSMMAT 
(OPTION 3) 

copy gyro'torque angles 

MOVE To CMD SEAT 
GDC ALIGN TO IMU 
VERIFY ORDEAL (V83 ) 

(P52) 

(99+05) 




MCC-H UPLINK (CSM AND 

(POO) 

(99+14) 

(99+25) 

AND LM VECTORS) 

VHF AM A-SIMPLEX/OATA 



LOS 


RENDEZVOUS NAV PROGRAM 
AUTO MNVR TO SXT TRACK , 
(55 DEG) 

(0.208/332.0) 

MOVE To LEB 


(99+28) 


(P?0) 







-30 



-02 (99+32) 

LOAD TARGET DV PROGRAM (P76) 

( 00 . 1 ) 

(99+33+59) 

LM DOI 8URN(-7l.l »(Jt-.3) 
##*«#**#*#*##■#«#*#*###*+*****##•*#+ 

MOVE TO CMD SEAT ' . - 2 l 

VHF AM 9-0UPLEX/RANGING 
VHP RCV ONLY-OFF 
• COMPUTE RDOT FOR LM 

LM ORBIT PARAMETER DISPLaY(V02) 

(9X60) -19 

CONFIRM LM DOI 

INCORPORATE P76 DATA -9 

(DOI) 

(99+37) 0 

SUNUP * 

( 99+38) 

RENDEZVOUS NAV PROGRAM (P20> 

POSSIBLE AUTO MNVR TO SXT TRACK 
(TRIM) 

(0*227/317» 0 ) 

MOVE TO LEB 

(99+44) 

INITIATE LM OPTICS TRACK 

-39 (100*07) 

MOVE TO CMO SEAT 

ROLL 180 DEG AND PITCH Up 70 DEG 
AT 1 DEG/SEC 
(180»278/268»0) 


MISSION F NOMINAL TIMELINE APRIL 25» 1969 


GET 


EVENT 


PROG 


( 100 + 12 ) 

AOS 

ACQUIRE MSFN <V64) (POO) 

( 100 + 20 ) 

OBTAIN GO/NO GO FOR PDI ABORT 
MOVE To LEB 

V67 LOAD 6/1 (002.89,0017.3100001) 

(100+25) 

RENDEZVOUS NAV PROGRAM (P20) 

AUTO MNVR TO SXT TRACK 
(25 DEG) 

(180»293/243»0) 

(100+27) 

call marking RoUTines<V87*V57) 

(100+37) 

TERMINATE SXT/VHF MARKS(VBB) 
(100+46+21) 

LM PHASING BURn(I70.4*0»-$S«6) 
(180+307/19390) 

(100 + 47) - 

TARGET DV PROGRAM (P76) 

' (PHASING) 

LM ORBit PARAMETER DISPLAY (V82) 

‘ ( 10X196) 

(100+48) 

RENDEZVOUS NAV PROGRAM (P20) 

POSSIBLE AUTO MNVR TO SXT TRACK 
(TRIM) 

<18Q+3O6/108»O) 

(100+49) 


SUNDOWN 



GET EVENT PROG “31 


♦05 

(100*51) 

call marking routines (V87.V57) 

“32 



(PROCESS 3 MARKS* V93 ) 



Uoi+oi) 

TERMINATE SXT MARKS 



(101+05) 

COPY INITIAL CSM BACKUP INSERTION 




PAn 



( 101 * 10 ) 

COPY lm INSERTION P76 PAfl 

-16 

♦ 28 

(101+14) 

CALL MARKING RoUtINE(V57) 


♦ 38 

(101*24) 

TERMINATE SXT/VHf MARKS * V 88 
LOS 

-14 


(101+35) 

SUNUP 

MOVE TO COMMAND SEAT 



(101+40) 

GDC ALIGN TO IMU 

-09 



VERIFY ORDEAL (V83) 
MOVE TO LEB 

-05 

-57 

( 1 01+49) 

CALL MARKING ROUTINES < V 87 , V57) 
(PROCESS 3 MARKS, V93) 

-03 

*37 

(102*09) 

TERMINATE SXT/VHF MARKS*V 88 
MOVE TO CMD SEAT 

0 


( 102 + 11 ) 




AOS 

PITCH DOWN 50 DEG 
(180,174/162,0) 


MISSION F NOMINAL TIMELINE APRIL 25* 1969 


get 

(102+14) 


EVENT 


Prog 


ACQUIRE MSFN (V64) (POO) 

MCC-H UPLINK ( C$M VECTOR) 

COPY LM INSERTION P76 PAD UPDATE 
AS REQUIRED 

COPY CSM BACKUP INSERTION PAD 
UPDATE AS REQUIRED 

(102+29) 

VERIFY oRDEAL ( V83 ) 

(102+30) 

EXTERNAL DV TARGETING (P30) 

(INSERTION) 

(102+32) 

SPS THRUST PROGRAM (P40) 

(INSERTION) 

AUTO MNVR TO BURN ATTITUDE 
(110 OEG) 

(180*3/272*0) 

(102+37) T 

SPS THRUST SETUP (P40) 

' (INSERTION) 

(102+41) 

GDC ALIGN 
(102+43+18) 

#*#,hhhhmhmhhhhmmhhhhh***#<mmhh***#» 
lm insertion burn <-i89.2*6,-83.9> 

(102+46+18) 

##*##*#####<*»# «•*###***##****>•*#**##• 
CSM BACKUP INSERTION BURN ' 
(175.4,0**107*1) 

(180*32/272.6) 



-41 


-32 

-27 


-22 


GET EVENT PROG " 32 

TARGET DV PROGRAM (P76) -09 

(INSERTION) 

LM ORBIT PARAMETER 0iSpLaY(V82> 

(10X45) 

( 1 02*47) 

SUNDOWN 
MOVE TO LEB 

IMU REALIGN TO REFSMMAT (P52> 

(OPTION 3) 

COPY GYRO TORQUE ANGLES 

(102*52) 

MCC-H UPLINK (LM VECTOR) (POO) -04 

(102*56) 

RENDEZVOUS NAV PROGRAM (P20) -Q3 

AUTO MNVR TO SXT TRACK(l01 DEG) 

(lfiOt 162/13,0) 

(102*59) 

CSI TARGETING PROGRAM (P32MP20) 0 

OBTAIN LM CSI AND TPJ Ty gNS* 

LOAD CSI TARGETING DATA 

(103*02) 

REINITIALZE W MATRIX (V93) 

CALL MARKING ROUTINE (V8t,V57) 

(103*07) 

TERMINATE SXT MARKS 
REINITIALIZE W MATRIX (VR3) 

MOVE TO CMU SEAT 

(103*12) 

OUT OF PLANE OaTa(V9o) 

(CSM AND LM) 

VOICE LM Y DOT TO LM 

(103*23) 

LOS 


get event prog 

(103*25) 

CSI TARGETING final COMP (P32) 

COPY CSM CSI SOLUTION 

LOAD Nqi VGY WITH(-) CSM YDOT 

(103*28) 

COPY LM CSI PAD 

(103*29) 

SPS THRUST PROGRAM, V56 (P40) 

"AUTO MNVR TO BURN ATTITUDE 

(11 deg) 

(180*166/277*0) 

(103*30) 

SPS THRUST SETUP (P40) 

(103*31) 

GOC ALIGN 

(103*33) 

SUNUP 

(103+33*46) 

a*#####*#*#*#******#***®**##****#*' 

LM cSf rUrn (50 ,5*0*0) 

#»*##«**<HH»«HM*##***##**tt***#*»»#*0' 
#tt**##&#*#*M**tf ****»#««*»#*»*«*#**# 

CSM BACKUP CSI BURN 
’('52,2*0*0) 

(180.180/277*0) 

****#****#*<mh****#**##***®#***#***- 

Target dv program (p?6) 

(CSI) 

LM ORBIT PARAMETER DISPLAY (V82) 

(45X45) 


MISSION F NOMINAL TIMELINE APrIL 25* 1969 



EVENT 


PROG 


-33- 


EVENT 


PROG 


GET 

(103+38) 

RENDEZVOUS NaV PROGRAM (P2q) 

AUTO MNVR TO SXT TRACK 
<39 OEG) 

( 180 * 155/239 ♦ 0 ) 

-5* (103+41) 

CALL MARKING ROUTINES (V 87 , V57) 
(PROCESS 3 MARKS) 

V 67 LOAD WR(000. 57*0003. 4»0000l> 

(103+44) 

CALL MARKING ROUTINE (V5?) 

(103+55) 

TERMINATE SXT MARKS 

COPY LM PC TIGN 

OUT OF PLANE L)aTa ( V90 ) 

VOICE LM YDOT TO LM 
COPY LM PC PAO 

(103+57) 

CALL MARKING R0UTINE<V57) 

30 (104+02+00) 

Terminate marks 

LM PLANE CHANGE (0*0*0) 

#*■»###*##*# o «■ 4 # a# « » # «t a *#«•*###### <*# 

LOAD TARGET OV PROGRAM ' (P76) 

INCORPORATE P76 DATA 
(PLANE CHANGE) 

(104+05) 

CDH TARGETING PROGRAM (P33) 

POSSIBLE AUTO MnVR TO SXT TRACK 
(TRIM) 

(180,157/150*0) 

OBTAIN LM CDH TIGN 

load coh targeting data 


gej 

(104+08) 

call marking Rqutine(V87,vs7) 

(104+09) 

AOS 

(PROCESS THREE MARKS* V93) 

1 2 (104+20) 

TERMINATE SXT MARKS 
OUT OF PLANE DATA(V90) 

VOICE LM YDOT TO LM 
MOVE TO CMO SEAT 

(104+22) 


ROLL 180 DEG AT 2 DEG/SEC 

acquire msfn 

(0*167/108*0) 


-q7 

(104+25) 



CDH targeting final COMP 
copy csm cdh solution 

(104+28) 

COPY LM CDH PAD 

(P33) 

-03 

(104+29) 



RCS THRUST PROGRAM 

bypass burn attitude mnvR 
for small burns 

(P4J) 

*02 

(104+30) 



RCS thrust setup 

GDC ALIGN 

(P41) 

0 

(104+31+42) 



LM CDH BURN(-.8*0*3,3) 


tt*#####****#***#***#*#*#*##*****### 

CSM CDh BURN ( ■» o 6 * 0 * — 5 • 0 ) 

' (0*188/100*0) 

ft###****#**#*####*#*****##*###***# 


MISSION F NOMINAL TIMELINE APRIL 25» 1969 



GET EVENT PROG 

<104+34) -05 

TARGET DV PROGRAM <P76> 

(CDH) 

RENDEZVOUS NAV PROGRAM <P20) -63 

AUTO MNVR TO SXT TRaCK 
(29 DEG) 0 

(0*229/137 « 0 ) 

MOVE TO LEB- 


TPI TARGETING PROGRAM (p34> (P20) 

LOAD TPI TARGETING DATA WITH ELEV 
• OPTION 

-31 <104+38) 

CALL MARKING ROUTINE ( V07 f V57) 

AFTER 3 MARKS PROCESSED' 

RECYCLE TPI TARGETING 

PROGRAM (P34) 

CALL MARKING ROUTINE (V5?) +02 

<104+45) 

SUNDOWN 

<104+50) 

COPY LM TPI TIGN 

•13 (104+56) 

TERMINATE sxt marks 



<104+58) 

MOVE TO CMD SEAT 
VERIFY ORDEAL (V 83 ) 


+ 03 

-11 

TP! TARGETING PROGRAM 
(TIGN OPTION WITH LM TiGN) 

(P34) 

+ 11 

-07 

< 105+02) 

SPS THRUST PR0GRAM*V56 

(P40) 

+ 12 


AUTO MNVR TO BURN ATTITUDE 
(5? OEG) 

<0*192/15*0) 

COPY LM TPI P76 PAD 


MISSION F NOMINAL TIMELINE APRIL 25* 1969 


34 - 


GET 


EVENT 


PROG 


(105+04) 

SPS THRUST SETUP (P&0) 

(TPI) 

(105+06) 

GDC ALIGN 

(105+09*00) 

#©*o*»*«*#*MHje#*e**«*tt*®e***»*tt#&# 

LM TPI BURN (22.2,0,-12.1) 

csm tp i Jackup burn ••••.-•• . 
(« 2 1 * 8 * 0 * 11 * 6 ) 

(0*208/15*0) 

TARGET DV PROGRAM ‘ ’• (P76) 

(TPI) 

* / 

RENDEZVOUS NAV PROGRAM (P20) 

AUTO MNVR TO SXT TRACK 
(33 DEG) 

(0*247/48*0) 

MOVE TO LE0 

MCC TARGETING* PROGRAM (P35) 

CALL MARKING RoUTINE(V93 s V87* V57) 

terminate SXT MARKS 
MOVE To COMMAND SEAT 

(105+21) 

LOS 

mcci targeting final comp (P 35 ) 
copy Csm mcci solution 
copy LM mcci pad 







-35 



♦ 13.5 

♦ 15 

♦16 

♦17 

♦ 26 
♦ 27 

♦ 28.5 


RCS THRUST PROGRAM ' <P4l) 

RYPASS BURN ATTITUDE MNVR 
(1Q5+24f00) 

lm mcci Thrust 

0000000000000000000000000000000000 

CSM MCCI BACKUP rURN 
( 0*265/29* 0 ) 

# 0000000000000000000000*0000000000 

TARGET DV PROGRAM <p76) 

(MCCI) 

MCC2 TARGETING PROGRAM (P35HP20) 
POSSIBLE AUTO MNVR TO SxT TRACK 
(TRIM) 

CALL MARKING ROUTINE (V93.V87.V57) 

(105+32) 

SUNUP 

TERMINATE SXT MARKS 

MOVE TO CMD SEAT 

MCC2 TARGETING FINAL COMp (P35) 

COPY CSM MCC2 SOLUTION 

COPY LM MCC2 PAD 

RCS THRUST PROGRAM (P41) 

BYPASS BURN ATTITUDE MNVR 


+ 39 


♦43 


MISSION F NOMINAL TIMELINE APRIL 25* 1969 


GET 


EVENT 


PROG 


(105+39+00) 

00 # 000 #- 00000 * 00000 # 000 ** 00 * 00000»0 
LM MCC? BURN 

' 000 ** 00000000000 * 0 00 * 0 ** 0 ** 0 * 00 #«» 

CSM MCC? BACKUP BURN 
(0.302/20.6) 

00000000*0000000**0000**0*00004*#* 

target dV program (P76> 

"(MCC2) 

AUTO MNVR TO COAS TRACK (V89) (POO) 
(34 DEG) 

(0*274^346.0) 

(105+48) 

THRUST MONITORING PROGRAM (Pa?) 

(KEY V83 AND MONITOR LM BRAKING) 
00000 « 0000 * 00 # 000000 ## 00 # 00 * 0 #* 0 #« 0 # 

* 'BRAKING GATES RETlCL^ ANGLE * 

* 30 FPS AT 6000 FT .13. DEG. • 

* 20 FPS AT 3000 FT .26 DEG. * 

* io FPS AT 2500 FT .54 DEG. o 

* 5 FPS AT 50o FT lifiO DEG, * 

(105+52)' 

**< »t<t****+#*#«***(HHMt***#***+***** 

TPF (0*310/353*0) 

0 * 0 # 000 * 00 # 0 ## 0 # 000 000000 ** 000 * 00 # 



5,2 NOMINAL SUMMARY CHECKLIST 
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■ ICSM SEP ( 98 : 3 5 • 1 6) (0 ,0»-2 5) ( 0 j 90/14^0)1 
* P20 (40°)(0, 145/55,0) 


• P52( OPTION 3) 


20 

-16 30 


PITCH DOWN 50° (180,194/102,0) 

"POO, V64, ACQ MSFN (RHO -20, GAM 175) 

MCC-H UPLINK (CSM VECTOR) 

COPY LM INSERTION P76 PAD AND 
CSfi BACKUP INSERTION PAD 
-VERIFY ORDEAL, P30 

”P40 (110°) (180,3/272,0), V5^; SPS SETUP; GDC ALIGN 


-GOC ALIGN TO IMU; VERIFY ORDEAL 
MCC-H UPLINK CSM AND LM VECTOR 


P20 TO SXT TRACK (55°) (0,206/332,0) 

• jlM DPI (99 33.59H-71 ,1 >0,-.3)l ; P76 
P20 (0,227/317,0) 


-ROLL ISO* AND PITCH UP 70° (180,278/268,0) 
V64; ACQ MSFN (RHO -78; GAM 20) 


■ LM INSERTION (102‘43;18)(-189 2,0,-83.9)l 

■ CSM INSERTION (102:46 J8)( 175.4,0,-107 1 >(180,32/272,0)1 ; P76 
P52 (OPTION 3) 

POO, MCC-H UPLINK (LM VECTOR) 

P20 (101°) (!80, 162/13 ,0) ; P32? IKl 

t V93; V87; V57 

f 5 \ SXT/VHF (5), V93, VHF (5). V90; VHF(13) 

' , t (MARK TO CSI -9) 

V90(CSM AND LM) 


J P32 FINAL COMP ; COPY LM CSI PAD 

P4P (11°)0$Q, 166/277,0), V5$, SPS, SETUP; GOC ALIGN 

■ LM CSI (103 33:46)(50.5,0,0)1 

CSM CSI (103T33 46j(-52.2,O,OJ(ie0 t T8O/277,O) 1 ; P76 
P20 (38°)(1B0, 155/239,0) 

1 — V87, V57; 3 SXT MARKS. V67 (ODD. 57, 0003. 4, 00001) 

(21) (MARK TO PLANE CHANGE) 


'GO/NO-GO PPI ABORT 
V67 (002.89,0017.3,00001) 
P20 (25 fl )(l80, 293/243,0) 


V 

h f 


Ilk PHASIHG MCI 46-2n(170.4.0.-9S.6)l , P76 


v$? ° 0) 


< 10 > 


Vjjl (2°) 


-V87, V57, 3 SXT MARKS; V93 
(MARK TO PHASIHG +30) 


•COPY CSM BACKUP INSERTION PAD AND 
LK INSERTION P76 PAD 


-V87; V57, 3 SXT MARKS; V93 
(MARK TO INSERTION -37) 


-12 20 

„ 3° 


M 

S 

50 - F 


+ 11 20 

+15 

+ ’ 7 30 

+26 

+30 40 - 


- ILM PLANE CHANCE (104:02-00) } ; P76 
> 33 

! V07, V57; 3 SXT MARKS; V93 

" Z > (MARK TO CDH -1 2) 

V90(CSM AND LM) 

ROLL 180° (0,167/108,0); ACQ MSFN (RHO -50;. GAM 183) 

P33 FINAL COMP; COPY LM CDH PAD 

j P41t V56; RCS SETUP , GDC ALIGN 

- ILM CDH (104-31 42H- 8.0.3 3)1 
CSM CDH (104:31 42H-.6.0.-5 .0)(0,188/103.0H ; P76 
--■P20 (29°) (0,229/137,0); P34 

I ma\ 1 V87- V57; 3 VHF MARKS; V32 P34 RECYCLE, V93 

1 * } (MARK TO TPI -13) 

COPY U1 TPI TIGN 

| , VERIFY ORDEAL 

— P34 RECALL WITH IN TPI TIGN 

P40 (53*110. 192/15,0) ; COPY LM TPI .PAD 
ILH TPI (10 5*09 ‘00) (22.2,0. -12.1)1 
.] CSM TPI (105 ‘09; 00) (-21 8,0,11 6)(0, 208/1 5,0) | ; P76 
rp20{33 o )(0,247/48 l 0), P35 

(8) 1 V93,V87;V57 (MARK TO TPI +11) 

P35 FINAL COMP; P 4I BYPASS MNVR 

( ncci (105.24 ; OOH 07265/^7^1 
j " 1 *— P35 (TRIM) 

(9) I V93,V87;V57 (MARK TO TPI +26) 

I P35 FINAL COMP: P 41 BYPASS MNVR 

(MCC2 (105, 39: 00) (0,302/20,0)1 

V89 TO COAS TRACK (34°) (0,274/346,0) 

V47 »V83 

1 fPF (T 05 • 5 2~00j1 



IlM TPI 
|CSM TPI 

Sxf 

VHp 

(0) 


Incci (i 

I^T j 
VHjl 

(9) 
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6.0 NOMINAL DETAILED PROCEDURES 


The following four sections contain 1) The procedural ground 
rules assumed when generating procedures, 2) The detailed 
nominal procedures, 3} A summary of the rendezvous navigation 
schedule including the angle between the LOS to the Sun and 
LOS to the LM, and 4) A Summary of the inertial roll gimbal 
angle and the ORDEAL pitch and inertial pitch gimbal angles 
during the nominal F Mission. 
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6.1 Procedures Ground Rules 

6.1.1 The CSM will be targeted for a TIGN three minutes after 
the LM TIGN for the insertion burn. No bias will be 
used for the CSI,' CDH-, or TPI burns. 

6.1'. 2 The CSM will obtain from the LM the CSI, CDH, and TPI 
times utilized in the LGC targeting programs. These 
TIGN's loaded into the CMC targeting programs. 

6.1.3 LM burn data will be incorporated into the CMC LM 
state vector using Program P76 following each LM 
burn. No attempt will be -made to account for LM 
burn residuals. The LM S burn TIGN loaded in Program 

. P76 will be biased by a fixed number simulating an 
impulsive LM burn. The non-zero LM burns considered 
and the corresponding bias. times are DOI (20 Sec), 

Phasing (32 Sec), Insertion (8 Sec), CSI (16 Sec), 
and TPI (8 Sec). 

6.1.4 The CSM will compute using V90„ the out-of-plane 
velocity of the LM prior to the CSI, Plane Change, 
and CDH burns. for use in the LM -targeting programs. 

6.1.5 The ordeal setup on FDAI 2 will be verified approximately 
once per orbit. 

6.1.6 The GDC will be aligned to the IMU prior to each 
. backup CSM burn. 

6.1.7 No burn attitude verification using stars or the horizon 
will be made in the CSM. 

6.1.8 The PIPA bias determination, EMS DV test, and EMS 
accelerometer check, identified in the AOH as required 
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before each SPS burn, need be scheduled only 
prior to the entire rendezvous sequence. 

6.1.9 The SM RCS propulsion check identified in the AOH 
as required before each SPS burn, should not in- 
clude recording the values monitored. 

6.1.10 It is assumed that the CMP is able to move to the 
LEB or command seat during automatic attitude 
maneuvers and the time required to move is less 
than one minute. 

6.1.11 The procedures contained herein reflect the 
COMANCHE 44, 45 programs and routines. 

6.1.12 The minimum times to be allowed for the CMC 
programs are: 


A. 

P52 



5 Min. 


B. 

P76 



1 Min. 


C- 

P30 



2 Min-. 


D. 

P32 

Final 

Comp 

3 Min. 


E. 

P33 

Final 

Comp 

3 Min. 


F. 

P34 

Final 

Comp 

3 Min. 


G . 

P35 

Final 

Comp 

1 .5 Min. 


H. 

P41 

(Excluding 

ATT Mnvr and 

Including 



RCS Setup) 

1.5 Min. 


I. 

P40 

(Excluding 

ATT Mnvr and 

Including 


SPS Setup) 5 Min 


6.1.13 All automatic maneuvers (DAP) are made at a rate of 
.5 Deg/Sec. 

6.1.14 The state vector of the active vehicle (LM) will be 
updated in the rendezvous navigation Program, P20. 
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6.1.15 The SXT navigation mark frequency during a 
tracking period is one- per minute 1 : 

6.1.16 Recycles for CMC targeting Programs P32, P33, 
and P34 during mark' periods have not been 
scheduled. They will be included; as desired 
for solution comparison purposes, when they 
do not preclude taking the minimum number 

of SXT and VHF marks prior to a burn. 

6.1.17 The delta time between the PRO for Final Comp 
in Program P35 and the MCC is three minutes. 

6.1.18 Program P20 will be terminated (V56) in the 

thrust program prior to each backup- CSM burn. This 
will necessitate calling Program P20 after the 
burn in addition to a pre-thrust program. 
Exceptions: Insertion (POO does it) and the MCC 

burns. 

6.1.19 The automatic star selection routine in Program 
P52 will be used during each IMU realignment. 

6.1.20 The CSM attitude has been specified to be com- 
patible with HGA communications when no other 
attitude constraint prohibits HGA coverage. 

6.1.21 The procedures have been developed to be 
compatible with Mission G1 procedural require- 
ments. 

6.1.22 The SPS gimbal motors will not be activated for 
a CSM backup of a LM burn until the CSM knows 
it must become active. 
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6.1.23 Backup charts for the CSI, CDH, TPI, and MCC 
burns will not be used in the CSM. 

6.1.24 VHF navigation marks cannot be taken at ranges 
greater than 327 nautical miles. 
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6.2 DETAILED PROCEDURES 

«• * 

# MISSION F RENDEZVOUS PROCEDURES * 

* # 


#««##»«#*«»«*#**«#«««»<*«-****«»*****»*«*«*#***#*#« 
♦ ASSUMfO INITIAL SWITCH SEWINGS * 


»*CDR SWITCH SETTINGS#* 

CMC ATT-IMU 

fda i ’scale- 5/ l.; 

,FDAI SELECT -.1/2 
FOAI source-att set 
att.s,et-imu 

MAN ATT,(3)>-RATE CMD 
UtilT CYCLE-OFF 

ait db-max 

RATE-LOW ' 

thc.-locked. 

RHC-LOCKED 

’.TRANS CQNT PW.R-On(UP) 

ROT CONTR PWR NORMaCcBOTh) - 
. AC/DC 

ROT CONTR PWR DIRECI(BOTh>“ 
OFF 

SC CONT-cMC - ' 

CMC MOOE-AUTO 
BMA6 MODe<3)-RATe2 
SPS TH«UST direct-normal 
OV . THRUST (A»R)"OFF 


SCS TVC (BOTH) -RATE CMD 
SPS GMBL MTR(4)-0FF 
DV CG-LM/CSM 
IMU CAGE-OFF 
EMS ROLL-OFF 
,05 G-OFF 

LV/SPS IND (BOTH) -PCfGPI 
TVC GMBL Drive <B0TM)~1 
FCSM(A»0)-RESET/OVERRIOE 
ems FUNCTlON-OFF 
EMS MOOE-STBV 
UP TLM(CMelU) -BLOCK 
RCS TRNFR-SM 
PANEL 8 CB CLOSED EXCEPT 
RCS LOGIC (2) 

DOCK PROBE < 2) 

ELS BAT A"*BAT B 
PL VENT FLT/PL 
FLOAT BAG (3) 

SECS ARM BAT A»BAT B 

aUto pcs sel(i6)-mna 

EXCEPT 

-C4(-PITCH-X)-OFF 
«B3 { +YAW-X ) -OFF ' 

TVc SERVO PWR (BOTH) -OFF 
FDaI/GPI PWR-80TH 
-LOGIC’PWR g/3-ON (UP) 

SCS ELECT PWR-GDC/ECA 
SIR COND/DRVR BIAS PWR(2)«*cl 
BMaG PWR (BOTH) -ON 
COAS PWR <L WIND) -ON 
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FDAI SWi-INERTIAL 
FDAI SW2-0RB RATE 
earth/lunar-lunar 
ALT SET KNOB TO AVE ALT 
MODE-OPR/SLOW' 

#*lmp switch settings**’ 

G/N PWR-ACl 
MN BUS TIE (2) "OFF 
NONESS BUS-OFF 
PANEL 5 G/N CSUO) -CLOSED 
PANEL 229 CB CLOSEd'eXcEPT 
MN REL PYRO (2) 

##CMP SWITCH SETTINGS##- 

G/N PWR OPTICS-ON 
G/N PWRflMU-0N 
RNDZ XPONDER-OFF 
OPTICS mode-cmc“ 

ZERO OPTICS-ZERO 
CO.NT SPEED-LO 

CONT coupling-resolved 

ScT TRUN-SLAVE To SXt 

condition lamps-on ”* 
up tlm(leb)-accert 
c/w-normal 

C/W-CSM 

C/W-POWER 
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**###«#■»#•»#«#«*###«•»«•»•»«■*■)»■»»«»«»«■ ****###*#*#****#• 

» 

timelined rendezvous PROCEDURES * 

* 


(97+14) 

F 04 


• PROCEDURES THRU UNDOCKING ' # 

#O0 ##*#*»<»# F 06 


(97*03) 

.(97*05) 

POO 


MOVE TO CMD SEAT 

*»MCC«H UPLINK RLS(AS REOUI«EO)«* 
AND CSM STATE VECTOR 

j KEY' V37EOOE 


UP TLM (CM) MoC) -ACCEPT 

monitor uplink act Lt-on 
monitor gno uplink 
monitor uplink act lt-off 

UP TLM (CM) (MDC) -BLOCK 
confirm COMP lt-off 
KEY V66E 

COPY separation pad 
don helmet and gloves 

CSM/LM COMM CHECK 


(97+20) 


(97+27) 

(97+30) 


o#VEriFY dap WIDE DB FoR#« 

LM RCS CHECKS 
key ,V48E 

46 (Dap CONFIGURATION) 

" VERIFY ri '■ xxxix 

PRO 

47 (CSM ANO LM WJ> 

pro 

48 (SPS GMBL TRIM) 

PRO 

SET MOC ET COUNTING DOWN Tr. 

separation TIGN 

(90+55+44 ) 


VERIFY AUTO RCS SEL 

•C4 ( « P i T CH-X ) -OFF 9 AND 
•83 ( * YAW-X )--OFF'(FOR LM 
ROR SELF TEST) 

VERIFY RnDZ xpnor-off 

LOSS OF SIGNAL . 

CONFIGURE CAMERA* 

CM/SEQ/18/CEX-BRKT(RH WIN) 
MIR IF 11 *25.0t INFINITY) 6FPS* 
IS MIN 
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<o7+35) 

#«LOAO DAP#* 

KEY VASE 

F 04 46 (DAP CONFIGURATION) 

LOAD 

21112 

11111 

PRO 

F 06 47 (CSM AND LM WT) 

LOAD 

♦37768 

+30847 

PRO 

F 06 48 (SPS GMBL TRIM) 

LOAD 

-00052 

♦00059 

PRO 

KEY V46E 
KEY V62E 

(97+38) 

SUNUP 

VHF AM A-SIMPLEX 
VHF RCV ONLY-9 DATA 
(97+40) „ , 

^MANEUVER TO UNDOCKING ATTITUDE#* 
(INERTIAL SEP ATT EXCEPT ROLL 
AND 14 DEG YAW) 

KEY V49E 

F 06 22 (COMMANDED R*P»Y) 

LOAD ( ISO 1 14* 14) 

PRO 

F 50 18 (COMMANDED R*PtY) 

PRO 


06 ia (Commanded r»p*Y) 

monitor auto maneuver 
F 50 18 (COMMANDED R»P»Y> 

( 180*282/14* 14) 

key enter 

(97+46) 

CMC MODE-FREE (AS REQ FOR AGS 
CAUB) 

CMC MODE-AUTO ( AFTER 32 SEC) 
PERFORM SYSTEMS CHECK 
AND SWITCH VERIFICATION 

(97+50) 

YAW 14 DEG LEFT AFTER 
LM AGS CALIBRATION 
(180»312/14*0> 

(97+52) 

MOVE' JO leb 

**RNDZ XPNDR ACTlVAtlON** 

AND SELF TEST 

CB RNDZ XPNDR FLT BUS-CLOSE 
RNoZ XPNDR PWR-HTR FOR 1 MIN 
FOR SELF TEST 
RNDZ XPNDR PWR-PWR 
SYS TEST (LH)-XPONDER 
SYS TEST(RH)-A(RRT X M TR OUT 
pWR) 

RNDZ XPNDR TEST-TEST (HOLD) 

SYS TEST IND-GRATER THAN 1 VDC 
SYS TEST(RH)-B(RRT AqC SIG) 
RNoz'XPNOR TEST-TEST (HOCD) 

SYS TEST IND-GREATER THAN l 
VDC 
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RNOZ XPNpR TeST-0PE«aTE 

SYS TEST IMD-0-4.5 VqC 

SYS TEST(RH) »C(RRT FREQ LOCK) 

SYS TEST IND 

-LESS THAN .8 VOC UNLOCKED 

-more Than 4 vdc~locked 

SYS TEST(RH)«B(RRT AgC Sig 
OPERATE) 

MOVE TO CMD SEAT 

(98+05) 

**GDC ALIGN TO IMU#« 

KEY V16N20E 
16 20 (R*P»Y> 

ATT SET THUMBWHEELS TO N20 
FDAI SELECT-1 
NULL ATT ERROR NEEDLES 
ON FDAI 1 WITh At T 

set thumbwheels 
FDAI SELEcT- 1 /2 
ATT SET-GDC 
DEPRESS GDC ALIGN PB 
ATT SET-IMU 
KEY RELEASE 

(98+06) 

**ORDEAL VERIFICATION** 

KEY . V82E 

F 04 06 (VEHICLE OPTION CODES) 

PRO 

F 16 44 (HA,HP # TFF) 

CALC AVE ALT , 

PRO ig5 

ALT SET kNQB TO. AVE ALT 


KEY V83E 

F 16 54 (R»RDOT,THETA) 

VERIFY RsRdoT»0 
IF NOT, KEY V66E 
slew/adjust FDAI TO THETa 
PRO 

(98+07) 

S/C CONT-ScS 
»*LOAD DAP** 

KEy V48E 

F 04 46 (Dap CONFIGURATION) 

LOAD 

11102 

UlU 

B 

PRO 

F 06 47 (CSM AND LM WT) 

PRO 

F 06 48 (SPS GMBL TRIM) 

PRO 

KEY V46E 

•♦PROCEDURES for undocking** 

INSTALL DOCKING TARGET 
rate-hi 

ROT CONT PWR DIR (BOTH) -MNA/MNB 

RHc-ARMED 

THc-ARMEO 

CB r>OCK PROBE (2) -CLOSED 
EVNT TMR RgSET-DOWN 

eVnt tmr start (on cor signal) 

(98+1 0+00) 
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PROBE EXTD/REL-ExTO^REL (HOLD 
UNTIL LM.SEP PLUS 5 SEC> 
PROBE EXTD/REL T8<2 >-GRaY TO 
BP TO GRAY ' 

.MONITOR LM UNDOCKING/MAINTAIN 
UNDOCKING ATTITUDE 
(180*12/14»0) 

PROBE EXTD/REl— R eTR 
OV CG-CSM 

auto rcs select 

-B3UY‘aW-X)"MNA 
-C4(-PITCh"X)-MNA 
ROT CONT PWR DIR (BOTH) -OFF 
BMAG MODE (3) -ATT l^ATE 2 
CB DOCK P«0BE(2)-0PEN 
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««««»«»«» «• « o ««« *■»«•**«##* e « ** -»*■»**«# *<* 

* PROCEDURES FOR * 

* UNOOCKING THRU SEPARATION * 


*»C5M STATION KEEPING** 

ATT DB-MIN 

RNDZ XPNOR PwR»PWR< VERIFY) 
PERFORM STATION KEEPING 
' MANEUVERS/MAINTAIN 40 FT 
SEPARATION 

FDA I SCAUE-5/5 

ROLL 180 DEG LEFT At 
2 DE0/SEC . 

(0»,50/i4*.o> 

FdAX‘ SCAlE-B/1 

** ACQUIRE MSFN** 

KEY V64E 

F 06 51 < RHO » GAMMA f BLANK) 

SLEW HI. GAIN ANT 

(90+13) 

acquisition of signal 
acquire msfn 

PRO 

ACTIVATE COLOR- Tv 
TAKE PHOTOS 

INSPECT LM DURING LM 360 DEG 
YAW 


-15 ( 98 + 20 ) 

*»LM station keeping** 

THc-LOCKEO 

rhc-lockeo 

-12 (98+23) 

COPY DO I P76 PAD 

copy initial phasing .p?6 p^d 

COPY INITIAL- PDIABORt P76 PAD 

copy nominal burn time pad 

^RELOAD DAP** 
key V4BE 

F 04 f6 (Dap CONFIGURATION) 

LOAO 

11112 

01111 

8 

PRO 

F 06 47 (CSM AND LM WT> 

’/'PRO 

F 06 48 (SpS GMBL TRIM,) 

PRO 

. SMag M0DE(3)-RaTE 2' 

KEY V46E 
S/C CONT-CMC 

-5 (98*30) 

P30 ' KEY V37E3QE 

F 06 33 (GET OF SEP) ’ 

LOAD get Of separation 
(90+55*44) 

PRO 
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”3 


F 06 81 (VG-LV) 

LOAD (Q*0*"2.5) 

PRO 

F 06 42 (HA*HP»VG) 

VERIFY VG«*2.5 
PRO 

F 16 45 (MK$*TFI*MGA) 

SET MDC ET TO TFl»COUNTlNG 
DOWN 

CONFIRM MQA l.ESS THAN 45 DEG 
PRO 

F 37 80 


(98*32) 

**RCS separation born setup** 


P41 


KEY 41E 

F 50 18 (COMMANDED R,P*Y) 

PRO 

06 18 (COMMANDED R»P*Y) 

MONITOR ATT TRIM 
F 50 18(C0MMANDED R*P»Y> 

RHC-ARMED 

ALIGN S/C IN ROLL 

PRO 

06 18 (COMMANDED R,P»Y) 

MONITOR ATT TRIM 
F 50 18 (COMMANDED R*P*Y) 

KEY ENTER 

06 85 (VG-BOOY) 

MONITOR COMP ACTV LT 
BMAG MODE (3) •ATf 1 /RaTE 2 
RATE-LOW 

EMS FUNCTION-DV SET 
SET DV InD TO *2.5 
EMS FUNCTION-OV 


00 + 40 

monitor comp actv 

lI-out 

00*35 

DSkY blanks 


00*30 

16 85 (VG-BODY) (AVG G 

ON) 


COmr ACTV LT-2 SEC FLASH 


EMS MODE*NORMAL 


00 + 25 

CK VG FOR HI PIPA 

BIAS 


(LESS Than 2,0 fps per 5 

SEC) 

THc-ARMED 

0*00 (98*35+16) 

F 16 85 (VG-BODY) 

SET MOC ET COUNTING UP 
FROM SEPARATION 
INCREASE VG-BODY FROM 

<+2.5*0*0) TO <*5. 0*0*0) 
SY THRUSTING AFT 

1 c§M performs separation burn 
(0*0*«2«5) 

(0*90/14*0) 

WHEN BURN COMPLETE* VOICE 
CONFIRMATION TO LM 
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EMS MODE-STBY 
RECORD OV IND 
EMS FUNCTION-OFF 

rhc-lockeo 

THC-LOCKEO 

BMAG MOdE{3)«tRATe Z 

AUTO RCS SEU A/C R0Ll(4>-0FF 

PRO 

F 37 BB 
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COMPARE L,M RR RANGE AND 

» procedures for * range Rate with em§ 

» SEPARATION THRU PHASING # AND V83 RANGE AND RANGE 

RATE 

PRO 


(98*39) 

**maneuver to sxt track attitude*# 

P20 KEY 20E 

F 50 10 (COMMANDED R*Pi Y) 

PRO 

06 18 (COMMANDED R*P»Y) 

MONITOR AUTO MNVR 
F 50 18 (COMMANDED R*P»Y) 

(0*142/54*0 ) 

KEY ENTER 

VHP ANT-RT 

EMS FUNCTION-VHF RNG 
EMS MQOE-VHF RNG 
VHP AM A-OFF 
VHF AM B-DUPlEX 
VHF RCV ONLY-OFF 
VHF RAN0ING-RNG 
VHF RN6-RESET 
MONITOR EMS FOR RANGp 

KEY V83E 

F 16 54 (R»RDOT*THETA) 

COMPARE EMS AND V83 RA^GE 


MOVE JO LEb 
PERFORM OPTICS CHECKS 

zero optics-off 

ZERO OPTlCS-ZERO (15 SEC) 
ZERO OPTICS-OFF 
MONITOR LM IN SCT ANO sxt 
OPTICS MODE-MAN 

(98+50) 

. SUNDOWN 

(98+55) 

**REALlGN IMU To REF5MMAT**’ 

ADJUST RETICLE BRTNES? 
P52 KEY V37E52E 

f 04 06 (Align option code) 

LOAD 00003 IN R2 FOR 

realign to refsmma! 

PRO 

F' 50 25 (00015* PERFORM STAR ACQ) 
OHc-MANEUVER SCT TO ACQ 
TWO SUITABLE STARS 
(ALTAIRn40 *PEAC0CK®42) 
PRO 

F 01 70 (STAR CODE) 

CHECK first star code 
zero OPTICS-ZERO (15 SEC) 

zero optics-off 


MISSION F DETAILED RENDEZVOUS PROCEDURES* REVISION A, APRIL 25* 1969 

—i 



-52- 


OPTICS MODE-CMC. 

PRO 

06 92 (SHAFT,TRUn,RLANk> 

monitor opt drive TO star ONE 
identify star one 

OPTICS MODE-MAN 
F 51 BB (PLEASE MARK) 

CENTER FIRST STAR IN SXT 
MARK ON STAR ONE 

F 50 25 <O0G16» TERMINATE MARK SeQ) 
PRO 

F 01 71 (MARKED STAR CODE) 

PRO 

F 01 70 (STAR CODE) 

CHECK SECOND STAR CODE 
ZERO OPTlCs-ZEftO ( 15SEC) 

ZERO OPTICS-OFF 
OPTICS MODE-CMC 
PRO 

06 92 (Shaft »trun» blank) 

monitor opt drive to star two 

IDENTIFY STAR TWO 
OPTICS MODE-mAN 
F 51 BB (PLEASE MARK) 

CENTER SECOND STAR In SXT 
mark ON STAR TWO 

F 50 25 (000169 TERMINATE MARK SEQ) 
PRO 

F 01 71 (MARKED STAR CODE) 

PRO 

F 06 05 (ANGLE DIFF) 

COPY DATA ON CHECKLIST 
PRO 


F 06 93 (GYRO TORQ ANGLES) 

copy data on checklist 
pro 

F 50 25 (OOOlAs PERFORM FINE ALIGN) 
PRO 

F 50 25 (OOOl5»PERFORM STAR ACQ) 

PRO 

F 01 70 (STAR CODE) 

load third star code 

<RASALrtAGUEa35) 


ZERO OPTICS-ZERO U5SEC) 

ZERO OPTICS-OFF 
OPTICS MOOE-CMC 
PRO 

06 92 (ShaFT»TRUn9BLANK) 

monitor OPTICS DRIVE TO STAR 

three 

ZERO OPTICS-ZERO 

POO KEy V37E00E 

SET LEB et counting DOWN 
TO LM DOI TIGN 

(99*03) 

MOVE TO CMO SEAT 

*#AL1GN GDC TO IMU«» 

KEY V16N20E 
16 20 (R,P9r) 

ATT SET THUMBWHEELS TO N20 

fdai select-i 
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NULL ATT ERROR NEEDLES -9 

ON FDAI 1 WITH ATT 

set'thumbwheels -6 

FDAI SELECT-1/2 
ATT SET-GDC . 

DEPRESS GOC ALIGN PB . 

ATT SEl-lMU 
KEY RELEASE 

*«ORDEAL VERIFICATION## 

KEY V83E 

F 16 54 (R+RDOT, THETA) 

SLEW/ADJUST FDAI TO THETA 
PRO 


(99+05) 

##MCC-H UPLINK (CSM AND LM VECTOR)## -4 

UP TLM(CM) (MDC) -ACCEPT 
MONITOR UPLINK AcT lt-on 
MONITOR GND UPLINK »2 

MONITOR UPLINK AcT LT-OFF 
UP TLM(CM) (MDC) -BLOCK 
CONFIRM COMP ACT LT-OFF 

SET MDC ET COUNTING DOWN 
TO LM DOI TIGn 

(99+14) 

VHF AM A-SIMPLEX 0*00 

VHF AM B-OFF 
VHF RCV ONLY-B DATA 
VHF RANGINQ-OFF 


(99+28) 


LOSS OF SIGNAL 
**M4NEUVER TO SXT TRACK 


ATjITUDF#* 


P20 KEY V37E20E 

F so is (Commanded r*p,y> 

PRO 

ob la (Commanded r*p,y> 

MOVE TO LeB DURING AUTO MNUR 
F 50 18 (COMMANDED R*P*Y) 
(0*206/332*0) 

key enter 
zero OPTICS-OFF 

OPTICS MOOE«CMC 


(99+30) 

VERIFY VHF AM a-simplEx 
VERIFY PCM BIT RATE-LOW 
VERIFY TAPE RCDR FWD-.FWD 

(99+32) 

P76 KEY V37E76E 


F 

06 

84 

(Dv,S 

OF 

LM DOI BURN) 




load 

(-71 

•1*0*««3) 




PRO 



F 

06 

33 

(GET I 

OF 

DOI) 


LOaO LM DOl TIGN +20 SEC 
(99+34+19) 


(99+33+5?) 

' lm doi burn 

<-7l# 1 *0*0*-0»3) 

####*#*#################«»*#*#«#■»#• 
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MOVE TO CMO SEAT -63 

(99+36) 

VHP AM A-OFF 
VHP AM 0-i>uPlEX 
VHF RCV ONlY-OFF 
VHF RANGlNG-RNG 
VHF RANGING-RESET (NO VOICE 12 
SEC> 

COMPUTE ROOT from VHp RANGE 

**39 

CONFIRM UM BURN COMPLETE 
PRO/INCORPORATE P76 

F 3? 89 

KEY V82E 

F 04 06 (VEHICLE OPTION cOOES) 

LOAD r2b00002 
PRO 

F 16 44 (HAsHP»TFF) 

PRO 

F 37 B0 
(99*37) 

SUNUP 

(99+38) 

**MANEUVER TO TRACK ATTITUDE** 

P20 KEY 20E 

MOVE TO LEB 

(99+41) 

ZERO OPT ICS^ZERO (15 SEC) 

ZERO OPTICS-OFF 


(99*44) 

INITIATE cm track 

SET LE8 ET COUNTING DOWN 

to’lm phasing tign 

zero OPTICS-ZERO 
CEASE tracking 
move jo cmd seat 

(100*07) 

fdai SCALE-S/5 
RHC^ARMEO 

roll iso deg and pitch up ?o 
deg at 1 oeg/sec 

(180»278/268(i0) 
fdai SCALE„5/1 

RHC^LOCKED 

POO KEy V37EOOE 

KEY V|4E 

F 06 51 (RHOoGAMMA,BLANK) 

slew hi gain ANT 
PRO 

( 100 + 12 ) 

ACQUISITION of signal 
acquire MSfN 

( 100 + 20 ) 

OBTAIN GO/NO GO FOR PDI ABORT 

MOVE T° LEB 

KEY V67E 

F 06 99 (P0S»VEL ERRtOPTION CODE) 
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LOAD WI 

♦ 002.89 . 

♦0017.3 

♦00001 

PRO 

(100+25) 

#*MANEUVER TO TRACK ATTITUDE** 

PRO KEY V37E20E 

F 50 18 (COMMANDED R,P.Y> 

PRO 

06 18 (COMMANDED R,P*Y) 

MONITOR AUTO MANUEVER 
F SO 18 (COMMANDED R,P.Y> * 
U8Vf293/2A3*0) 

KEY ENfER 
ZERO OPTICS-OFF 
KEY V87E 
KEY V57E 

F 51 BB (PLEASE MARK) 

OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 

make io marks in next 
10 minutes 

COMMENT ON LM VISIBILITY 
DURING LM DESCENT AND 

ascent, record GET OF 

VISUAL LOSS AND &CQ Of LM 

-9 (100+37) 

PRO/PROCESS LAST (URK 

OPTICS MODE-CMC 

KEY V68E/TERMINATE VrF RNG 


0+00 ( 100+46+21 ) 

lm phasing burn 
< 170.4*0**9s«,6) 
<180»307/193*0> 

(100+47) 

CONFIRM LM BURN COMPLETE 

P76 KEY V37E76E 

F 06 64 (0V 9 S OF LM PHASING BURN) 
LOAO(170,4,0»-95*6) 

PRO 

F 06 33 (Qgfl OF PHASING BURN> 
LOAD LM PHASING TIGN 
*32 SEC 
(100+46*53) 

PRO 

F 37 BB 

KEY V02E 

f 04- 06 (Vehicle option cooes) 

LOAD R2b00002 
PRO 

F 16 44 (Ha.HP.TFF) 

PRO 

F 37 BB 
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#***##■***«**#**#** <H»* *##•**«•* »»*»«• «■#**»»*#» 

PROCEDURES FOR * 

PHASING THRU INSERTION » 

**»###»*#«#■<>##■&«> ■»«#«■»■&»•&<»«•# ft ■*■»«■»*#**#*»#» ##*©«#*# 


( 100 * 48 ) 

*#MANEUVER TO TRACK ATTITUDE#* 


P20 KEY 20E 

(100*49) 

SUNDOWN 


(100*51) 

KEY V87E 
KEY V57E 

F 51 8B (PLEASE MARK) 

OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 
MAKE 4 MARKS IN NEXT 
3 MINUTES 

(100*54) 

KEY V93E (REINITIALISE W MAT) 
MAKE 6 MARKS IN NEXT 
7 MINUTES 

( 101 * 01 ) 

PRO/PROCESS LAST MARK 
OPTICS MODE-CMC 


(101*05) 


( 101 * 10 ) 


COPY INITIAL CSM BACKUP 
INSERTION PAD “ - 

COPY LM INSERTION P7& PAD 


(101*14) 

KEY V57E 

f 5i bb (Please mark) 

OPTICS mode-man 
OH c-CSNTER LM IN SXT 
make' 10 MARKS IN NEXT 
10 minutes 

(101*24) 

PRO/PROCESS LAST MARK 

key vbbe/ Terminate vhf rng 
ZERO OPTICS-ZERO 
optics mode-cmc 

MOVE TO CMD SEAT 

LOSS of SIGNAL 

(101*35) 

SUNUP 

(101*40) 

MALIGN gDC TO IMU»# 

KEY V1SN20E 
16 20 (R»poY) 

ATT SET THUMBWHEELS TO N20 

FOai select-i 

NULL ATT ERROR NEEDLES 

on fdai i with att 
set thumbwheels 

FOAI SELECT-l/2 
ATT SET-GOC 
DEPRESS GOc ALIGN PB 
ATT SET-IMU 
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-58 

-57 

-54 

-37 


**ORDEAL VERIFICATIONS* 

KEY V83E 

F 16 54' (RtRDOT ♦ THET A ) 

SLEW/ADJU5T FDAI TO THETA 

PRO -32 

MOVE TO lEB 

(101+48) 

SET LEB ET COUNTING DOWN 
TO INSERTION' USING LM 
. . INSERTION TIQN *3 MIN AND 

mission timer 

(101+49) 

ZERO OPT JCS-OFF 
KEY V87E 
KEY V57E 

F 51 BB (PLEASE MARK) 

OPTICS MODE-MAN 
OHC-CENTER Lm IN SXT 
MAKE 4 MARKS IN NEXT 
3 MINUTES 

(101+52) 

KEY V93E (REINITIALIZE W MAT) 

TAKE 16 MARKS IN NE*T 
17 minutes 

(102+09) 

PRO/PROCESS LAST MA«K 
KEY V80E/TERMINATE VHF' RNG 
ZERO OPTI?S-ZERO 
OPTICS MODE-CtiC 

MOVE TO CMD SEAT 


( 102 + 11 ) 

acquisition of signal 

PITCH DOWN 50 DEG 
<180»194./182*0) 

( 108 + 14 ) 

POO ' KEY V37E00E 

KEY V§4E 

F 06 51 (RHO GAMMA»BLANK) 
slew HI gain ANT 
ACQUIRE msfn 
PRO 

**MCC-H UPLINK CSM VECTOR**' 

UP TLM(CM) (MDC)-ACCEPT 
MONITOR UPlINK ACT LT-ON 
MONITOR gnd uplink 
MO witCR UPLINK act LT-OFF 
UP TLM(CM) (MDC)-BLOCK 

COPY LM INSERTION P76 PAD 

' update as required 
copy csm backup insertion pad 
UPDATE as Required" 

set MOC ET COUNTING DOWN To 
INSERTION USING LM 
INSERTION tign +3 min and 
MISSION TIMER 

(102+29) - 

**ORDEAl .VERIFICATION** 

KEY V83E 

F 16- 54 (R,RDOTiTHETA) 

slewmdjust FDAI TO THETA 
PRO 
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-16 <102*30) 

*«target csm insertion backup** 


P30 KEY V37E30E 

F 06 33 (GETI OF CSM INS BACKUP) 

LOAD ( 102*46+18) 

PRO 

F 06 81 <VG - LV> 

■ LOAO< 175,4,0,-107.1) 

PRO 

F 06 42 ( HA * HP »VG> 

PRO 

F 16 45 <MKS,TFI,MGA> 

vfrIf-y et«tfi 

CONFIRM M!?A LESS THAN 45 DEG 
PRO 

F 37 BB 


-5 


LOAD INSERTION BURN VC 
EM$ FUNCTlON-DV 
FDA J SCALE-5/5 

rate-high 

RHC PW R DIRECT (BOTH) -MNA/MMB 
BMaG MODE (3) -ATT1/RATE2 
SCS TVC(90TH)-RATE cmd 
tVc gmbl drive (bothI-auto 
AUTO rcs sel A/C R0LL<4)-MNA 
RHC-ARMEd' 

align s/C to 180 DEG ROLL 
PRO 

06 18 (Commanded r»p»y> 
monitor aTT trim 

F 50 18 (COMMANDED R»P,Y) 

**GDc ALIGN** 


-14 ( \ 02*32) 

•^MANEUVER To INSERTION ATTITUDE** 

P40 KEY 40E 

F 50 18 (COMMANDED R,P«Y) 

PRO 

06 18 (COMMANDED R.P.Y) 

MONITOR ATT MNVR 
F 50 16 (COMMANDED R,P*Y) 

' (180»3/272«0) 


-9 ( 1 02*37) 


ATT SET THUMBWHEELS TO N18 
F^aI s ELECT-1 
NULL ATT ERROR NEEDLES 
ON FDAI 1 WITH ATT 
SET THUMBWHEELS 
FDAI SELECT-1/2 
ATT SET-GDc 
GDC ALIGN PB-PUSH 
ATT SET-IMU 

KEY ENTER 

F 50 25 (00204, GMBL DRIVE JEST) 


«*setup sps insertion backup** 

EMS MODE-STBY 

EMS FUNCTJON-OV SET 
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-3 (102*43*18) 

#-00*05 



ft 


MONITOR LM ENGINE IGNITION 

# 

F 9? 40 

<TFI*VG*DV) 

ft* 



# 


PRO 

ft 





. ft 


LM INSERTION tfURN 

*00+00 (1 02*46*1 8) 


ft' 


<*189.2*0.1»-83.9V 

ft 


ft- 


imhhmhhhmmhm*#***#****#*****#****#** * 

CSM BACKUP INSERTION BURN ' * 

ft 


A , w A ' 

ft 


(175.4»0*-107*1) 

ft 



ft 


(180*32/272*0)' 

ft 


0 ##*»#####»«*#**#*#**«•*«»*** * 

ft 

ft* 

0**#0#*#*#**#*0*####*MHM***M*0* 

ft ft 



ft- 

ft 

. IF LM CANNOT PERFORM THE BURN 

ft #*00*01 



ft' 

ft 

(USE ZERO INSERTION CHECKLIST) 

ft* ft 

06 40 

(7pC» VG» qV ) 

ft 

ft 

(FOR PARTIAL LM INSERTION GO TO 

ft ft 


Tflc-TERMINATE ULLAGE 

ft 

ft 

PARTIAL INSERTION CHECKLIST FOR 

ft ft 


monitor sps burn 

ft 

ft 

RESCUE 2 BURN AT 1 03*32) ” 

ft ft 

F 16 40 

(TFC»VG*DV) 

ft 

• 

o*****#**##**#####*#****#*#*# 

ft ft 


DV THRUST A-OFF 

ft 

ft 

MN BUS TIE (BOTH) -ON ’ 

ft ft* 


gmbl mtrs (4) -off/sequential ly* 

# 

NONESS BUS-MNA 

ft ft 


PRO 

ft 

ft 

SPS HE- VLV TB (BOTH)-BP 

ft ft 

F 16 85 

(VG-BODY) 

ft 

ft 

SPS HE VLV <BOTH)-AUTO 

ft* ft 


THC-NULL VgS 

ft 

ft 

VERIFY SpS TH LT-OPF 

ft ft 


THC-LOCKEO 

ft 

ft 

GMBL MTRS (4) -ON (SEQUENTIALLY) 

1 ft ft 


EMS MODE-STBY 

ft 

ft 

TVC SERVO PWR 1-ACl/MNA 

ft ft 


TVc SERVO PWR (BOTH) -off 

ft 

ft 

TVC SERVO PWR 2-AC2/MNB 

ft ft 


SPS HE VlV <BOTH)«»OFF 

ft- 

ft 

KEY ENTER 

ft ft 


MN gUS TIE (BOTH) -OFF 1 

ft 

ft 

06 40 (TFI.VG*OV) 

ft ft 


NONESS BUS-OFF 

ft 

ft 

OV THRUST A-NORMAL 

ft' ft* 


PRO 

ft 

ft* 

’ THC-ARMED 

ft ft* 

F 37 B8 


ft 

♦*00*35 


ft' ft 


(continue detailed procedures* 

ft* 

DSKY BLANKS 

ft ft 


BUT DELETE P76) 

ft 

#•00*30 



ft 

06 40 (TFItVGsDV) (AVE G On) 

ft 




ft< 

EMS MODE-NORMAL 

ft 




ft»00*15 


ft 




# 

THC-APPLY ULLAGE 

ft 
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CONFIRM LM BURN .COMPLETE 

P76 KEY V37E76E 

F 06 84 (DV,S OF LM INSERTION BURN) 

rhc-locked 

thc-lockeo 

AUTO RCS SEL» A/C ROLL (4) -OFF 

EMS FUNCTlONiVHF RNG 

EMS MOUE-VHF RNG 

VHF RNG-RpSET 

FDAI SCALE-5/1 

RATE^LOW 

ROT CONT PWR DIRECT (BOTH)-OFF 

BMaG'M0DE<3)*RATe2 

TVC GIMBAL DRIVE (BOTh)»1 

LOAD (“189.2,G,~B3*9) 

PRO 

F 06 33 (GETI OF INSERTION BURN) 

LOAD LM INSERTION TIGN 
♦8 SEC 
U02*43*18) 

PRO 

F 37 BB 

KEY V82E 

F 04 06 (VEHICLE OPTION CODES) 

LOAD R2*00002 
PRO 

F 16 44 (HA»HP*TFF) 

PRO 

F 37 BB 
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• PROCEDURES FOR « 

*• INSERTION THRU CSl * 


(102*47) 

SUNDOWN 
MOVE TO LEB 

SET LEB ET COUNTING DOWN TO 
CSI USING LM'cSl TIGN 
AND MISSION TIMER 

«*REALIGN IMU TO REFSmMaT#*- 
P52 KEY 52E 

AOJUST'RETICLE BRTNEsS 
F 04 06 (ALIGN OP+lON CODE) 

LOAD 00003 IN R2 FOR 
REALIGN TO REFSMMaT 
PRO ' - 

F 50 25 (00015* PERFORM STAR ACO) 
OHC^MANEUVER sct toacq 
TWO SUITABLESTARS 
(ALTAIR-40 »F0mALHaUT»45) 

PRO 

F 01 70 (STAR CODE) 

check first star code 

ZERO 0PTICS»0FF 
PRO 

06 92 (SHAFT*TRUN*BLANK) 

MONITOR OPT DRIVE to star one 

IDENTIFY STAR ONE 
OPTICS MODE-MAN 


f si bb (Please mark) 

center first, star in sxt 
mark ON STAR one 

F 50 25 (Oool6» TERMINATE MARK SEQ) 
PRO 

F oi 71 (Marked star code) 
pro 

F 01 70 (STAR CODE) 

CHECK second star code- 
zero OPTICS-ZERO U5SEC) 

ZERO OPTICS-OFF 
OPTICS MOOE-CMC 
PRO 

06’ 92 (ShaFT»TRUNc9LANK) 

MONITOR OPT DRIVE TO STAR ’TWO 

identify star two ' 
optics mode-man 

F 51 BB (PLEASE MARK) 

center second star in sxt 
mark ON' STAR TWO 

F- 50 25 (00016* TERMINATE MARK SEQ) 
PRO ' 

F oi 7i (Marked star code) 
pro 

f 06 05 (Angle oiff> 

copy data on checklist 

PRO 

F 06- 93 (GYRO TORQ ANGLES) 

COPY DATA on checklist ' 

PRO 

F 50 25 (00014* PERFORM FINE ALIGN) 
PRO 

F 50 25 <00015*PERfORM STAR ACQ) 

PRO 
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F 01 70 <ST AR COpE) 

LOAD THIRD STAR CODE 
(RASALHAGUE«35> 


ZERO OPTlCSrZERO <l5SEC) 

ZERO OPTICS-OFF 
OPTICS MODE-CMC 
PRO 

06 92 (SHAFT*TRUN»RLANK) 

monitor optics drive TO star 

THREE 

ZERO OPTICS-ZERO 

<102*52) 

POO KEY V37EO0E 

*«LM STATE VECTOR UPLINK** 

UP TLM(CM) (MDC> -ACCEPT 
MONITOR UPLINK AcT LT-ON 
MONITOR GNO UPLINK 

monitor uplink act lt«off 
UP TLM(CM) <MDC> -block 

<102*56) 

^♦maneuver to track attitude** 

P?0 key V37E20E 

F 50 18 (COMMANDED R*P*Y) 

PRO 

06 18 (COMMANDED R,P»Y) 

MONITOR AUTO MnVr 
F 50 18 (COMMANDED R,P»Y) 

< 180 > 162/lS ♦ 0 ) 


KEY ENTER 
ZERO OPTICS-OFF 

(102*59) 

COPY LM CSI AND TPI TIGNS 

P32 KEY V37E32E 

F 06 11 (QETI-CSI) 

LOao LM cSl TIGN 
( 1 03*33+46) 

PRO 

F 06 55 <N f E»CENTANG) 

LOAD «2=*208.30 
LOAD R3=130#00 
PRO 

F 06 37 (GETI-TPI) 

LOAD LM TPI TIGN 
(105*09*00) 

PRO 

F 16 45 (MkS»TFI-CSI *-00001) 

S£T LEB ETaTFI 
KEY V32E 

F 06 75 <DH f DT-CSI/CDH*OT-CDH/TPI) 

PRO 

F 06 81 <Csf VG-LV) 

PRO 

F 06 82 (COM VG-LV) 

PRO 

F 16 AS (MKS*TFI-CSl9-00001) 

<103*02) 

KEY V 93/RE INITIALIZE » MATRIX 
KEY VG7E ( VHF RANGING) 

KEY V57E 

f si Bs (Please mark) 

OPTICS MODE-MAN 
OHc-CENTER LM IN SXT 
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-27 


«22 


make 6 marks in next 

5 MINUTES 

(103+07) 

PRO/PROCESS LAST MARK 
F 16 45 <MKS*TFI-cSI».-00001> 
ZERO OPTICS-ZERO 
OPTICS MODE-CMC 

MOVE TO CMD SEAT 

( 103+12 ) 

KEY V90£ 

F 04 12 (VEHICLE OPTION) 

LOAD R2»oUQ02 
PRO 

F 06 16 (TIME OF EVENT) 

LOAD t,M cSl TlfiN 
(103*33+46) 

PRO 

F 06 90 (YtYDO.T tPSD 

VOICE LM YOOt TO LM 
PRO 

F 16 45 (MKS*TFI-CSI*«00001) 
KEY V90E 

F 04 12 (VEHICLE OPTION) 

LOAD R2«0000l 
PRO 

F 06 16 (TIME OF EVENT) 

LOAD CSM CSI TI6N 
003*33*46) 

PRO 

F 06 90 (Y,YD0T»PSI> 

COPY (-) CSM YOOT 
ON CHECKLIST 

F 16 45 (MKS»TFI-CSI»-00001) 


(103+23) 

LOSS OF SIGNAL 

-9 (103+25) 

PRO/MAKE FINAL PASS 
F 06 75 (DH*DT«CSI/CDH,DT-CDH/TPI> 
COPY DaTa ON CHECKLIST 
•PRO 

F 06 81 (CSI VG-LV) 

OVERWRITE N81 V6 V WITH- 
(-) CSM YDOT 

copy data on checklist 

PRO 

F 06 82 (Cdh VG-LV) 

copy data on checklist 

PRO 

F 16 45 <Mks«TFI-CSI9MGA> 

set mdc |t«*tfi 

PRO 

F 37 BB 
(103*28) 

COPY LM CSl PAD <P76) 

(103+29) 

P40 KEY 40E 

f 50 18 (Commanded r»p*y) 

KEY V56E 
PRo 

ob is (Commanded r»p»y> 
monitor maneuver 

F 50 18 (COMMANDED R*P*Y> 
(180*166/277*0) 

-4 (103+30) 

##SETUP SPS CSI BACKUP#* 

EMS MODE-STBY 
EMS FUNCTION-DV SET 
LOAD CSI BURN VC 
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-3 


EMS FUNCT ION-DV 
FDaI SCALE-5/5 
RATE-HIGH 

RHC PWR DIRECT (BOTH) -MNA/MNB 
BMAG MODE (3) -ATT 1/HaTE 2 
TVC GMBL nfilVE(B0TH)' r AUT0 
AUTO RCS SEL A/C ROLL (4 >-MnA 
RHC-ARMED 

ALIGN 5/C TO 180 DEO ROLL 
PRO 

06 18 (COMMANDED R,P*Y) 

MONITOR ATT TRIM 
F 50 18 (COMMANDED R*P»Y) 


-00+35 

-00+30 

06 40 

-00+05 

F 99 40 

00+00 (103+33+46) 


DSKY blanks 

(Tpit^GfOV) (AVE G ON) 

EMS MODE-NORMAL 

(TFT*VG»DV) 

monitor lm engine ignition 


■ " LM cSI burn 

( 50 . 590 , 0 ) 

*»•» tn» ««* #© ©© © ©# «»«*« «■©*■# © ©**© 


**GDC ALIGN** 

ATT Set THUMBWHEELS to nib 
FDAI SELECT-1 

null aIt error needles 
ON FDAI 1 with aTt 
set thumbwheels 

FDAI SELEfT-1/2 
ATT SET-GDC 
GDC ALIGN PB-PUSH 
ATT SET-IMU 

KEY ENTER 

F 50 25 (002049 GMBL DRIVE TEST) 
(103+33) 

SUNUP 

KEY ENTER 
06 40 (TFI»VG»dV) 

OV THRUST A-NORMaL 
TMC-ARMEO 


•e***©©**©©*©******#©©©*©*©©©**©©©*##©©©©**©©©##*# 


© ©©©©©ft©®#©#*©*©©©©©©©©©©©*#©* ft 

* if lm Cannot perform the burn # 

© ©©©©©©©©©©©©©-ft©*.*©©©©©-©©©©©©* ft 

* mn 0 us tie (2) -on (up) ’ • 

* NONESS buS-mna »■ 

* SPS He VLtf TB (BOTHUBP *■ 

* SPS HE VLV (BOth)-AUTO * 

* VERIFY SPS TH LT-OFF ©' 

*-00+15 * 

* THc-APPLY ullage * 

* GMBL MTRS (4) -On (SEQUENTIAL! V)* 

* TVC SERVO PWR 1-ACl/MNA * 

* TVC SERVO PWR 2-AC2/MNB * 

* P«0 * 

© « 

© ©©«©»©©©©*©©*©©©«©©©©#©©*©©©© ft 

* csm backup csi burn ’ * 

* (52.2*0,0) * 

* (180*100/277*0) * 

© ©©©©»©##©©©#©©©©©©©©©*©«©©«©* » 
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» 









ROT CONT PWR DIRECT (BOTH) -OFF 

#♦00401 





« 




bmag mode (. 3 ) -rate z 

#• 


06 

40 

(TFC*VG*DV) 





TVc GIMBAL DRIVE (BOTH) "1 

* 




THC-TERMINaTe ULLAGE 

# 

t 103*37 ) 







MONITOR SPS BURN 

# 




LOAD (50*5*0*0) 

* 

F 

16 

40 

(TFC»VG»OV) 





PRO 

# 




DV THRUST A-OFF 

* 

F 

06 

33 

(GETI of CSI BURN) 

#■ 




gmbl mtrs<4>-off/seouentially» 




LOAD LM CSI TIGN 

#- 




PRO 





♦16 SEC 

#■ 

F 

16 

85 

( VG-BODY) 





( 103+33*46 ) 





THC-NULL VGS 





PRO 

#• * 




thc-locked 


f 

37 

BB 






TVC SERVO PWR(B0TH)-0FF 






# 




EMS MOOE-STBY 





KEY V82E 

# 




SPS HE VLV (BOTH) -OFF 


F 

04 

06 

(Vehicle option codes) 





MN BUS TIE (BOTH)-OFF 





load R2a00002 





NONESS BUS-OFF ' 

* 




PRO 

0 




PRO 


f 

16 

44 

(Ha *HP*TFF) ' 


F 

37 

BB 






pRo 





(CONTINUE DETAILED PROCEDURES* 

F 

37 

BB 






BUT DELETE P 76 ) 



' 




CONFIRM LM BURN COMPLETE 

P76 KEY V37E76E 

F 06 84 (DVoS OF CSI BURN) 


RHC-LOCKED 

thc-locked 

AUTO RCS SELb A/C ROLL <4>"OFF 

EMS FUNCTlON»VHF RNG 

EMS MODE-VHF PNG 

VHF RNG-RgSET 

FOAI SCALE-S/I 

RATE-LOW 
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***** * **** ******* 0 ******************#*<* tt ******** * 

* PROCEDURES fQR * 

* CSt THRU CDH * 

***************** tt * ****** **** tt tt **** tt tt *** *#* ** **** 


<1 03*38) 

**MANEUVER JO TRACK ATTITUDE*# 


P?0 


KEY 20E 

F 50 18 (COMMANDED R»P»Y) 
PRO . 

06 18 (COMMANDED R tP*Y) 
MOVE TO LEP DURING 
AUTO MANEUVER 
F 50 18 (COMMANDEh R.»PtY) 
(10OtlS5/23P»O) 
KEY ENTER 


SET LEB E.T COUNTING DOWN TO 
CDH USING LM CDH TIGN 

and mission Time* 


ZERO OPT ICS-OFF 


(103*41) 


F 51 


(103*43) 


KEY V8TE (VHP TRACKING) 
KEY V57E 
8B (PLEASE MARK) 

OPTICS MODE-MAN 
OHC-CENTER Lm IN S*T 
MAKE 3 MARKS IN NEXT 
2 MINUTES 

PRO/PROCESS LAST MA«K 


KEY V67E 

F 06 99 (POS ERRtVEL ERR»OPTtON CO^E) 

load wr 

(000*57»0003o4*00001) 

PRO 

(103*44) 

KEY V57E 

f 51 Be (Please mark) 

make 11 MARKS in next 
11 MINUTES 

<103+55) 

PHO/PROCESS LAST MARK 
OPTfCS MODE-CMC 

OBTAIN LM PC TIGN 

KEY V90E 

f 04 la (Vehicle option) 

LOAD 62=00002 
PRO 

F 06 is (Time of event) 

L°AO LM PC TIGN 
(1U4+02+00) 

PRO 

F 06 90 (Y* YDOT # PSI) 

V 0IC£ LM YDOT TO LM 
PRO 


COPY LM PC PAD 

(103*57) 

KEY V57E 

f si Be (Please mark) 
OPTICS mode-man 
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ohocenter lm in sxt 
MAKE 5 MARKS in next 1 
5 MINUTES ' 

-30 ( 104*02+00) 

PRO/PROCESS LAST MARK 
OPTICS MODE-CMC 

**♦»«##*<* 

LM PLANE CHANqE (0*0*0) 

«***•&##*#*•»##* **e##«*#*0###*#*#*i*# 

P76 KEY V37E76E 

F 06 84 (DV»S OF LM PC BURN) 

LOAD LM PLANE CHANGE DV*S 
PRO 

F 06 33 (GETI OF PC RURN) 

Load geti-pc burn 

(104+Q2+00* 

CONFIRM LM PC BURN 
PRO/INCORPORaTE P76 

F 37 BB 
( 1 04*05) 

P33 KEY 33E 

F 06 13 (GETI-CDH) 

OBTAIN LM COH TlGN 
LOAD LM COH TIGN 
(104*31+42) 

COPY DATA ON CHECKLIST 
PRO 

F 16 45 (MKS»TFI«CDH *-00001) 

KEY V32E 

F 06 75 (DHtDT^CDH/TPlfDT-TPl/TPl) 

PRO 


F 06 81 (CDH VG-LV) 

PRO 

F 16 45 (Mks*TFI-COH*-00001) 

verify et®tfi 

-24 ( 104+08) 

KEY V87E (VHF RANGING) 

KEY V57E 

f 51 bb <plea|e mark) 

optics mode-man 
OHc-CENTER lm in sxt 
take 4 Marks in next 

3 MINUTES 

KEY V93E {REINITIALIZE « M*T) 

take 8 marks in next 

9 MINUTES 

PRO / PROCESS LAST MARK 
F 16 45 (MKS»TFIr-OOOOl) 

ZERO OPTICS-ZERO 
OPTICS MODE-CMC 

( 104 * 09 ) 

ACQUISITION OF SIGNAL 

-12 (104*20) 

KEY V90E 

f 04 12 (Vehicle option) 
load' R2«00002 
PRO 

F 06 16 (TIME OF EVENT) 
lPad lm qDh TIGN 
(104+31+42) 

PRO 

F 06 90 <Y,yDOT*PSI) 

VOICE LM YOOT TO LM 
PRO “ 

F 16 45 (Mks*TFI-CDH*-00001> 
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MOVE TO CMD SEAT 

(104*22) 

FOAI SCALE-5/5 -3 

RHC-ARMEU 

ROLL 100 DE>6 AT 2 DEG/SEC 
C0*l67/10fl.0) 

RHC-LOCKEO 
FOAI SCALE"5/1. 

acquire msfn 
(RHO»«50*<sAMmA!8183) 

**7 ( 1 04*25) 

pro/make final pass 

F 06 75 <nH*DT-CDH/TPl»DT-TPi/TPl> 

COPY DATA ON CHECKLIST 
PRO 

F 06 81 (CDH VG-LV) 

KEY V90E 

F 04 12 (VEHICLE OPTION) 

LOAD R2«OOOOJ. 

PRO 

F 06 16 (TIME OF EVENT) 

LOAD LM CDH TlGN 
'(104*31+42) 

PRO 

F 06 90 (Y«YDOT»pSD 

COPY (-) CSM YOOT ON CHECKLIST 
PRO 

F 06 81 (CDH VG»LV). 

OVER WRITF NrI WITH, 

(-> CSM YOOT 
COPY DATA ON CHECKLIST 
PRO 

F 16 45 <MKS»TFI-CQH,MGA) 

SET HOC ETbTFI 
PRO 

F 37 BB 


(104+28) 

COPY LM CDH P76 PAD 

(104+29) 

PAl KEY 41E 

F 50 18 (COMMANDED R*P*Y) 

KEY V56E 

KEY ENTER(0YPASS MNVR) 
06 85 (V<s-8QDY) 


o«SETUP R CS COH BACKUP** 

BMa<3 MODE (3) -ATT1/RATE2 
AUTO RCS SeL A/C ROLL (4) «»MNA 

( 104*31 ) 

**ALI3N GDC TO IMU*» 

KEY V16N20E 
16 20 <R»P»Y) 

" ATT SET THUMBWHEELS TO N20 

f£>ai select«i 

NULL ATT ERROR NEEDLES 
ON FDAI 1 WITH ATT 
SET THUMBWHEELS 
FDAI SELECT-1/2 
ATT SET-GDc 
DEPRESS gDc ALIGN PB 
ATT SET-IMU 

key release 

"00+35 

DSKY BLANKS 

"00+30 

16 85 (Vg-BODY) (AVE G ON) 
THc-ARMED 
RHc-ARMED 
EMS MODE-NORMAL 
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0*00 (104+31+42) 

F 16 85 (V9-B0DY) 

• monitor lm ignition 

LM COH BURN<-0«8»0t3,3) 


0 


0 

0* 

IF Lm CANNOT PERFORM THE BURN 

0 

#■ 


0 


#4»»*#**M*##»0###*#*******tt*#* 

0 

0* 

CSm BACKUP COH bUR^ 

• 0 

0- 

(-•6*0*»5*0) 

0 


(0*188/108*0) 

* 

0 


0 

0* 

thc-nuLl : yos 1 

0 

0- 

THC-LOCKED 

0 

0' 

PRO 

0* 

0' 

F 37 BB 

0' 

0* 

(CONTINUE DETAILED PROCEDURES*- 


BUT DELETE P76 

0 




P76 

F 06 84 
F 06 33 
F 37 Bfi 


. CONFIRM LM BURN COMPLETE 
PRO (TO BYPASS CSM-C&H BURN) 

F 37 BB 

RHC-LOCKEO 

AUTO RCS SEL A/C ROLL (4) -OFF 
BMAS MODE (3) -RATE 2 


KEY 76E 

(Dv*S OF’ LM CDH BURN) 
LOao'LM CDH DV»S 
LOAD' <-0*5#0»^5»8> 

PRO 

(QETl OF' CDH BURN) 
LOAD LM CDH OETI 
(104OU42) 

PRO 
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KEy RELEASE 

PROCEDURES FOR * F 51 &B (PLEASE MARK) 

CDH THRU TPI * OPTICS MOOE«MAn 

OHr«*CENTER LM IN SXT 


*■*35 <104+34) 

»»TAR6ET CSM TPI BACKUP# 0 
P20 KEY 20E 

F 50 18 (COMMANDED R,P»Y) 

PRO 

06 is (Commanded r.p*y> 

MOVE TO LEB DURING 
, AUTO MANEUVER 
F 50 18 (COMMANDED RpPvY) 

( 0 *229/13? »0,) 

KEY ENTER 

P*4 KEY V.37E34E 

F 06 37 (GETI-TPI) 

LOAD TPI .TlGN (105+09+00) 
PRO 

F 06 55 <BLANK»ELANG*CENTANG) 
LOAD- R2 c +200«3 o(DEG) 
LOAD R3 eb +130*00 (DEG) 
PRO 

F 16 45 (MK$* TFI t-000 01 ) 

SET LEB ET To TFl 
, COUNTING DOWN 

**31 (104+38) 

ZERO OPTICS-OFF 

KEY V87E <VHF RANGING)' - 

KEY V57E 

F 51 8B (PLEASE MARK) 

KEY V16N45E 

F 16 '45 <MKSpTFI*-00001) 


MAKE 4 MARKS IN NEXT 

3 MINUTES (INCORPORATE -i) 
OPTICS MODE-CMC 

-28 (104+41) 

KEY V32E 

F 06 37 .(GEtl“TPI) 

COPY DATA ON CHECKLIST 
PRO 

F 06 58 (HP,OVTPI*DVTPF) 

COPY DATA ON CHECKLIST 
PRO 

F 06 59 (VG-LOS) 

COPY DATA ON CHECKLIST 
PRO 

F 16 45 (MKS»TFIe»00001) 

key V93E (Reinitialize w mat) 
KEY VS7E 

f. si bb (Please mark) 

OPTICS MODE-MANUAL 
OHCoCENTER LM in SxT 

take 'U marks in NEXT 

14 MINUTES 

(104+45) 

SUNDOWN 

-19 (104+50) 

CORY LM TPI TIGN ON CHECKLIST 

-13 (104+56) 

PRO/PROCESS LAST MARK 
F 16 45 <MkS»TFI»*00001) 

ZERO OPTICS-ZERO 
OPTICS MOOE-CMC 
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MOVE TO CMD SEAT 
•♦VERIFY ORDEAL** 

KPV UQ1F- 

F 16 54 <R*RDOT'»THETa) 

SLEW/ADJUST >DAI TO THETA 
PRO 

F 16 45 (MK$*TFI »®OOOQ1) 

*11 (104*58) 

KEY V37E34E 
F 06 37 (TPI T50N) 

LOAD CM TPI TIQN 
(105*09*00) 

PRO 

F 06 55 (BLNKiELANOiCENTANG) 

LOAD R2 « +000.00 
PRO 

F 16 43 (MKS»TFI»*00001) 

pro/maHe 1 final- Pass 

F 06 55 OLNK»ELANo»CENTaNG) 

copy data ON CHECKLIST 
PRO 

F 06 58 (HP»DVTPIpDVTPF) 

copy data on checklist 
pro 

F 06 81 (VG.LV) 

COPY DATA ON CHECKLIST 
PRO 

F 06 59 (VG-LOS) 

COPY DATA ON CHECKLIST" 
PRO 

F 16 45 (MKS,TFI*MGA) 

RESET MDC ET WITH TFl 
PRO 


Ff 37 89 
-7 <105*02) 

•♦MANEUVER TO Tp I BACKUP AIHIUOE**' 

P40 KEY 40E 

f> so is (Commanded r*p*y> 

‘ KEY VS6E. ' 
pPo 

06< is (Commanded r*p,y) 
monitor aTt mnvr 
F SO 18 (COMMANDED R*P„Y) 

(0*192/15*0) 

COPY LM TP*1 PAD (P76) 

•5 (105*04) 

'♦♦SETUP' SPS TPI BACKUP** - 

EM$ MODEVSTBY 

EMS FUNCTlON-DV .SET 

LOAD’ INSERTION a^RN VC> 

ems pUnctIon»dv 

FDAi “SCALE-5/5 
RATEpRIOH 

RHC P*R DIRECT (BOTH) «MNA/MNB> 
BMAO MOOEi ($*-XTTi7RATE8: 

TVc GMBLORIVE (BOTH) »AUTO 
AUTO RCS SEL A/C ROLL <4>»MNA 
rHQbARMED 

aCigN ^S/C TO ZERO ROLL! 

PRO 

06. is (Commanded r*p,y) 

MONiTOR AfT TRIM 

F' so iq (Commanded r;p,y) 
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«3 # 

**GOC ALIGN** * 

ft 

ATT SET THUMBWHEELS TO NlB * 

FOAI SELECT-1. * 

NULL ATT ERROR NEEDLES * 

ON FOAI 1 rfljH ATT * 

SET THUMBWHEELS ' * 

FOAI SELECT-1/2' *-00*15 

ATT SEI-GOC * 

DEPRESS GOC ALIGN PB *■ 

ATT SET-'JMU * 

ft 

KEY ENTER * 

F 50 25 (00204* GMBL DRIVE TEST) « 0*00 

KEY ENTER “ * 

06 40 (TFI*VG*OV) * 

OV THRUST A-NORMAL « 

THC-ARMED * 

•00*35 * 

DSKY BLANKS . •’ 

-00*30 *+00*01 

06 40 (TFI*VG*DV) (AVE G On) * 

EMS MODE-NORMAL' * 

-00*05 * 

F 99 40 (TFI * VGtDV) * 

» 

(105*09*00) * 

• 

MONITOR LM ENGINE IGNITION • 

ft 

*##*#*»*##****#*#«#***#♦*#«■*#***##♦-. » 

LM TPI 8URN(22. 0,0-12.1) * 

ftftftftftftftftiftftftftftftftftftftftftftftftftftftftftftftftftftft- • 

# 

•ftftftftftftftftftftftftftftftftftftftftftftttftftftftftftftftftftftftftftftftftttftftftftftftft « 


ftftft*ft«*««ft*«ft«*ft««««««ft«ftftftftft 

t ?; lm Cannot perform the b^Rn 

ftft*ft»ft**ftft##**#**ftftft*»*****«# 

MN aUS TIE (2)-0?J<UP) ’ 

NONETS bus„mna 

SPS Hg VlV (BOTH) -AUTO 
SPS HE VL.V TB (BOTH) -BP 
VERIFY SPS TH LT-OFP 

thc-apply ULLAGE 
GMBL MTRS(4)-0n (SEQUENTIALLY) 
tYc SERVO pWR J-ACI/MNA 
TVC SERVO PWR 2-AC2/MNB 
PRO " 

•ftftftftftftftftftftftftftftftftftftftftftftftftftftftft 

CSm TPI BACKUP BURN ' 

(»2lcB»0*ll*6) 

. ( 0 * 208 / 15 * 0 ) 

•ftftftftftftftftftiftftftftftftftftftftftftftftOftft* 


06 40 (TFCflVGtDV) 

THc-TERMINATE ULLAGE 
mOniTOr SPS BURN 
F. 16> 40 (TF?*VG*OV) 

DV THRUST A-OFF 
GM0L M? R S ( 4 ) -OFF/SEQUENT I ALLY*’ 


PRO »■ 

F 16 85 (VG-BODY) *• 

THc-NULL VSS *• 

tHc-locked *• 

EMs MObE-STBY *• 

TVC SERVO PWR(BOTH)-OFF •- 

SPS RE VLV (BOTH) -OFF ' ’ft- 

MN BUS TIE (BOTH)-OPf * 
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«< 

NONESS BUS-OFF 

*■ 

0 

PRO 

0 

0 

F 37 BB 

0 

0 

(CONTINUE DETAIL PROCEDURES 

<0 

0‘ 

RUT DELETE P76) 

0 




CONFIRM LM BURN COMPLETE 

P76 KEY V37E76E 

F 06 84 (DVtS OF LM TPI BURN) 

rholocked 
thc-lockeo 
FOAI SCALE-5/1 
RATE-LOW 

ROT CONT. PWR DIRECT <BOTH>*OFF 

BMAG-MQDE (3>-RATE 2 

TVC GIMBAL DRIVE (BOTh)’«*OFF. 

AUTO RCS SEL A/C ROLl<4)-OFF 

EMS FUNCTION-VHF RNG 

EMS MODE-VHF RNG 

VHF RNG-RESET 

LOAD (22.2,0-12.1) 

PRO 

F 06 33 IGETI OF TPl BURn) 

LOAD LM SET-TPI 
♦ 8 SEC 
(105*09+08> 

PRO 

F 37 BB 


MISSION F DETAILED RENDEZVOUS PROCEDURES » REVISION A» APRIL 2S* 1969 



- 74 - 


* PROCEDURES pOR * 

# TP! THRU TPF * 

a############*#.*.######*#*###***#########*########- +n 


( 1 05+<-0) 


♦ 2 F 16 

#*MANEUVER TO 5XT TRACK#* 

P?0 KEY 20E 

F 50 18 (COMMANDED R,P»Y) 

PRO 

06 18 (COMMANDED R#P»Y) +12+00 (TIGN-3«0 

MOVE TO LER DURING AuTO 
MANEUVER 

F 50 18 (COMMANDED R,P»Y)- 

( 0 » 247/48* 0 ) F 06 

KEY ENTER 

*#TARGET CSM MCC1 BACKUP*# F 06 


P?5 KEY V37E35E 

F 16 45 <MKS*TFI»«00001) F 16 

(time from tpd 

SET LEB ET TO TFI* F 37 

COUNTING UP 
ZERO OPTlCS-OFF 

KEY V93E (REINITIALIZE W MAT) +13+30 
KEY V87E (VHP RANGING) P41 

KEY V57E F 50 

F 51 B9 (PLEASE MARK) 

KEY V16N45E 06 

F 16 45 (MKS*TFI»-00001> 

OPTICS MODE-MAN 

♦14+25 


OHc-CENTER LM IN SXT 

make b marks IN next 

e MINUTES 

PRO/PROCESS LAST MARK 
45 <MkS?TfI»-00001> 

ZERO OPTICS-ZERO 
' OPTICS MODE-CMC 

MOVE TO COMMAND SEAT 

MIN) 

LOSS OF SIGNAL 

PRO/MAKE FINAL’ PASS 
61 (Vq-LV) 

COPY DATA ON CHECKLIST 
PRO 

59 (VG-UOS) 

COPY DATA ON CHECKLIST 
PRO 

45 <MkS?TFI*M0A) 

PRO 

BB 

copy LM MCCi Pad <P76> 


KEY 41E 

18 (COMMANDED R*P*Y) 

KEY ENTER (BYPASS MNVR) 
85 (Vg-BODY) 

«#SET UP MCCl BACKUP#* 

OSky BLANKS 
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♦14+30 

♦15 


16 85 (VG-BODY) (AVE G ON) 

• THC-ARMEO 
RHC-ARMEO 

(105*24+0,0) 

F 16 85 (VG-BODY) +17 

•#*>«»#*****«■##*«*#***##**•(»** 
lm performs mcci burn 

tt*****#***######*#*****#-#*####*#**## 

CSM MCCl BACKUP BURN 
(0,265/29,0) 

»»»»«•*****#*«*•*«#**«««•«*«•«»•«•* 

* , 

CONFIRM LM BURN COMPLETE 

PRO (TO BYPASS CSM-MCC1 BURN) 

F 37 BB ‘ +26 

THC-LOCKED 
RHC-LOCKEO 

P76 KEY 76E 

F 06 84 (DV*S OF LM MCCl BURN) 

LOAD LM MCCl DViS 
PRO 

F 06 33 ( GET I OF MCCl BURN) +27 

LOAD LM GET-MCC1 
(105+24+00) 

PRO 

F 37 BB 

MOVE TO UES 


^TARGET CSM MCC2 BACKUP*# 

P35 KEY 35E 

F 16 45 (MKS*TFI»»00001) 

zero optjcs-off 

key V93E (REINITIALIZE 
KEY V87E(VhF RANGING) 
KEY V57E 

f si bb (Please mark) 

KEY V16N45E 

F 16 45 (MKS«TFI*-0000i> 

OHC-CENTER LM IN SXT 
OPTICS MODe-MAN 
MAke" 9 MARKS IN NEXT 
9 MINUTES 

(105+32) . 

SUNUP 

PRO/PROCESS LAST MARK 
F. 16 -45 (Marks, tfi, - ooool) 
zero OPTICS-ZERO 

MOVE TO COMMAND SEAT 

(TIGN-3,0 MIN) 

PRO/MAKE FINAL PASS 
F 06 81 (Vg-LV) 

COPY DATA ON CHECKLIST 
PRO 

F 06 59 (Vg-LOS) 

COPY DATA ON CHECKLIST 
PRO 

F 16 45 (MARKS, TFI »MGA) 

PRO 

F 37 BB 


MISSION F OETAILEO RENDEZVOUS PROCEDURES* REVISION A, APRIL 25, 1969 


MaT) 



-76- 


COPY LM MCC2 PAD 
COMPARE CSm 5 OLN with LM 
SOLUTION 

KEY 41E 

18 (COMMANDED R*P»Y) 

KEY VSftE 

KEY ENTER (BYPASS MNV„, 

85 (VQ-BODY) 

♦ 31 

*»SET UP McC2 BURN** 

DSKY BLANKS 
85 (VS-BODY) (AVE 6 ON) 

thc-armed 
rhc-armed 

♦30*00(1 05^39+00 ) 

F 16 85 (VG-BODY) 

w********************************** 

LM PERFORMS MCC2 BUf*N 

*******#***»»•»*■»**»**■»#***#**»***** 

f 

a*************** «hmhhm>**#*******»** 

CSM MCC2 BACKUP BURN 
(0*302^20*0) 

************** ****** ****** ********* 
CONFIRM LM BURN COMPLETE 
PRO (TO BYPASS CSM-MCC2 BURN) 

thc-locked 

RHC-LOCKED 

F 37 BB 


♦28+30 


P41 


F 50 


06 


*29*25 

♦29+30 


16 


P76 KEY 76E 

F 06 84 <DV,S OF LM MCC2 BURN) 
LQAQ LM MCC2 DV,S 

PRO 

F 06 33 (GETl OF MCC2 BURN) 
LOAD LM GET-MCC2 
(105+39+00) 

PRO 

F 37 BB 


#*MANEUVER TO COAS TRACK ATTITUDE** 


POO 


KEY 00E 
KEY V89E 

F 04 06 (00003, 0000i*BLNK) 

LOAD R2 a 00002 
PRO * 

F 06 18 (COMMANDED R»P,Y> 

PRO 

F 50 18 (COMMANDED R*P,Y) 

PRO 

06 is (Commanded r»p,y> 

MONTIOR ATT NMVR 
F SO 18 (COMMANDED R»P*Y) 

ALIGN S/C TO ZjrRO DEG ROLL 
PRO 

06 18 (COMMANDED R»P,Y> 

F 50 IB (COMMANDED R,P,Y) 

( 0 0274/346 o 0) 

KEY ENTER 
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«■#*####*# 

* PROCEDURES FOR BRAKING ’ * 

#*####*#*#*#***■*#####**#*»###**«•***»**»#«■******«» 
♦34 

rhc-armed 

CENTER LM IN RETICLE . 

8MA0 MODE (3)«*ATT] /RATE 2 
MONITOR £mS FOR range * 

+ 39 

P47 KEY V37E47E 

F 16 63 (DV-BODY) 

KEY V83E 

F 16 54 (RtRDOTiTHETA) 

THC-ARMED 

MONITOR LOS CONTROL 
MONITOR R AND R DOT 
##«*##* 

* BRAKING GATES ANO REt ANG#S * 

# * 

* 30 FPS AT 6000 FT-«13 DEG * 

* 20 FPS AT 3000 FT-. 26 DEG * 

* 10 FPS aT 1500 FT-.54 DEG * 

* 5 FPS AT 500 FT-1‘,6 DEG * 

I J 

USE RANGE on OSKY TO CHECK EMS 
RANGE INDICATOR. USE 
RETICLE ANGLE as THIRD 
VOTE. 

♦43 (105+52) 

**#«*###*##■»#**#**###**#*■&*####**#* 

TPF(0i310/353»0) 

*##*#«>##**#***###**#**#**#*•*###*#♦ 
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6,3 P20 NAVIGATION SUMMARY WITH SUN ANGLES 

IT - INITIATE TRACK 
CT - CEASE TRACK 

(OUT-OF-PLANE SUN ANGLE IS 4 DEG) 


SUN ANGLE 
(L.O.S. TO SUN) 


GET 

EVENT 

DEG 

98:35 

CSM SEP 


98:50 

SUNSET 


99:34 

LM DO I 


99:37 

SUNRISE 


100:27 

IT (SXT/VHF) (10/10) 

207 

100:32 


186 

100:37 

CT (SXT/VHF) 

174 

100:46 

LM PHASING 


100:49 

SUNSET 


100:51 

IT (SXT/VHF) (4/3,V93,6/7) 


101:01 

CT (SXT) - 


101 :14 

IT (SXT/VHF) (10/10) 


101:24 

CT (SXT/VHF) 


101:35 

SUNSET 


101:49 

(T (SXT/VHF) (4/3, V93, 16/17) 

131 

101:54 


117 

101:59 


in 

102:04 


102 

102:09 

CT (SXT/VHF) 

93 

102:43 

LM INSERTION 


102:47 

SUNSET 


103:02 

IT (SXT/VHF) (V93,6/5,V93, 17/18) 


103:07 

103:25 

CT SXT) 
CT (VHF) 


103:33 

SUNRISE 


103:34 

LM CSI 


103:41 

IT (SXT/VHF) (3/3 ;V67, 00057, 00034 

,00001 ; 


16/16) 

186 

103:46 


171 

103:51 


156 

103:55 


144 

103:57 


138 

104:02 

CT 

123 

104:02 

LM PLANE CHANGE 


104:08 

■IT (SXT/VHF) (4/3,V93,8/9) 

105 

104:14 


87 

104:20 

CT (SXT/VHF) 

70 

104:32 

LM CDH 


104:38 

IT (SXT/VHF) (4/3, V93, 14/15) 

17 

104:43 


4 

104:45 

SUNSET 

5 

104:56 

CT (SXT/VHF) 


105:09 

LM TP I 


105:12 

IT (SXT/VHF) (V93,8/8) 


105:20 

CT (SXT/VHF) 


105:24 

LM MCC1 


105:26 

IT (SXT/VHF) (V93.9/9) 


105:32 

SUNRISE 

91 

105:35 

105:39 

CT^SXT/VHF) 

92 

105-59 

TPP 
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6.4 CSM ATTITUDE SUMMARY 

INERTIAL AND ORDEAL FDAI GIMBAL ANGLE 
PROFILE FOR THE NOMINAL F MISSION 
(YAW =0.0) 


TIME 

GET 

ROLL 

PITCH 

ORDEAL 

PITCH 

INERTIAL 

PITCH 

MNVR 

97:40 

180 

282 

14 (Yaw = 14.0) 


97:50 

180 

312 

14 


98:10 

180 

12 

14 


98:12 

0 

21 

14 


98:35 

0 

90 

14 


98:39 

0 

142 

54 

40 

98:55 

0 

170 

34 


99:28 

0 

206 

332 

55 

99:39 

0 

227 

317 


100:07 

180 

278 

268 

70 

100:25 

180 

293 

243 

25 

100:48 

180 

308 

188 


101:14 

180 

337 

138 


101:49 

180 

. 108 

162 


102:11 

180 

174 

162 

50 

102:36 

180 

3 

272 

no 

102:46 

180 

32 

272 


102: 56 

180 

162 

13 

101 

103:05 

180 

161 

346 


1.03:29 

180 

166 

277 

11 

103:34 , 

180 

180 

277 


103:38 

180 

155 

239 

39 

104:02 

180 

156 

167 


104:05 

180 

157 

158 


T04r25 

0 

167 

108 


104:32 

0 

188 

108 


104:36 

0 

229 

137 

29 

104:58 

0 

235 

75 


105:02 

0 

192 

15 

53 

105:09 

0 

208 

15 


105:11 

0 

247 

48 

33 

105:24 

0 

265 

29 


.105:39 

0 

302 

20 


105:42' 

0 

274 

346 

34 

105:52 

0 

310 

353 
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7.0 DISCUSSION OF LM ABORT AND RESCUE CASES 

7.1 LM Active PDI Abort 

A LM active PDI abort rendezvous is planned if a failure occurs 
after DOI which precludes continuation of the nominal rendezvous 
mission. The LM PDI-abort burn is targeted to occur atXM perilune 
one-half revolution after LM DOI. This burn provides phasing such 
that the LM TPI burn occurs one revolution earlier than the nominal 
TPI time. The LM CSI burn occurs one-half revolution after the 
PDI abort burn, .and the LM CDH burn occurs one-half revolution after 
the- CSI burn. The CDH burn is targeted to. produce a 15 nautical 
mile delta height. The LM TPI burn -will be cued, at an. elevation 
angle of . 26.6 degrees and will occur near the'.midpoint of darkness. 

Since the LM is active for this rendezvous, the. function of the CSM 
will be to target the CSI, CDH, and TPI burns and backup the LM 
burns. 

The onboard data for this case is valid if the CSM becomes active 
following the LM PDI abort burn. 

7.2 Partial LM Phasing Greater Than or Equal to 40 FPS 

This abort' and rescue case was developed to provide a rendezvous 
-capability assuming the LM could not complete' the Phasing burn but 
could apply at least 40 FPS. This’ is the most li’kely partial Phasing 
situation since the LM RCS could be used to apply 40 : FPS even if a 
failure of both the LM- DPS and- APS engines precluded- application of 
the burn. The rendezvous sequence assuming a partial 'Phasing burn 
greater than^or equal to 40 FP'5 requires the CSM to perform a rescue 
burn approximately one revolution after the LM DOI burn. This 
rescue burn is sized, based upon^ the magnitude of .the partial Phasing 
burn, so that the terminal rendezvous approach is .similar .to that 
in the nominal case. A canned rescue burn (48.7 FPS retrograde) 
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will be provided onboard which is valid for the partial phasing 
equal to 40 FPS, the most likely failure situation. This burn 
will nominally be updated by the ground 20 minutes after the 
failed LM burn based upon the LM DV applied at phasing. Updating 
the Rescue burn preserves the nominal terminal rendezvous approach. 

The CSM Rescue burn at 101:33 lowers the CSM perilune to about 
20 nautical miles and provides phasing which results in TPI 
occurring near the nominal TPI time (105:09). The CSM CSI One 
burn is targeted so that the CDH burn occurs one revolution after 
the CSI One burn. A CSI Two burn (nominally zero) is scheduled 
half way between the CSI One and CDH burns. The CSM TPI burn 
at a delta height of 15 nautical miles will be cued on an eleva- 
tion angle of 208.3 degrees which results in TPI at the midpoint 
of darkness. There exists the possibility that the LM -could become 
active following the CSM Rescue burn. This would -require slightly 
different targeting for the terminal rendezvous phase; however, 
the CSM onboard data would not be affected significantly. 

7.3 Partial LM Phasing Less Than 40 FPS 

In -the event the.LM cannot apply 40 FPS of the Phasing burn (the 
DPS, APS, and RCS have failed), a rendezvous plan similar to that 
in Section 7.2 will be utilized. A CSM rescue burn is applied at 
101:-33, one revolution after the DOI burn, and the magnitude of 
the rescue burn is a function of the LM DV applied (zero to 40 FPS). 
A canned rescue burn (57.1 FPS retrograde) is also provided onboard 
for this case. This canned burn is valid for a LM DV of 20 FPS 
and will be updated after the failed LM burn. A Dartial LM 
burn of 20 FPS was chosen simply because it is midway in the zero 
to 40 FPS partial burn range. 

This rendezvous plan differs from the LM partial Phasing greater 
than 40 FPS plan in that there are two revolutions between the CSM 
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CSI One and CSM .CDH burns. A CSI Two. burn is scheduled half 
way between the CSI One and CDH burns and a CSI Three burn 
is scheduled half way between the CSI Two and CDH burns. 

Both the CSI Two and CSI Three burns are nominally zero. 

The CDH burn .for this' rescue is' targeted so that the delta 
height 'between CDH and TPI is 10 nautical miles instead of 
the nominal 15 nautical miles. ‘ The TPT burn is cued as' in 
the nominal case at an elevation angle of 208.3 degrees. The 
LM could be active after the CSM rescue burn. 

7.4 Partial LM Insertion 

Should the LM APS fail during the Insertion burn 
DV be outside the LM-RCS capability either to complete the In- 
sertion burn or to null out the applied DV - (i.e.,,DV > 40 or Vg>.80) 
a CSM active rescue will be initiated. For LM applied DV. of 
■ less than 45 FPS the LM will use the RCS to burn the' DV’ back to 
zero. If ' the' velocity- to-go is less than 80, the LM will use the 
'RCS to complete the burn. For other LM-applied DV’s, the LM will 
use the RCS to apply 'an additional 80 FPS along the burn vector to 
prevent the subsequent maximum ranges from becoming .greater than 
400 nautical' miles. Based upon the LM DV applied, the MCC-H will 
target the CSM Rescue burn magnitude to preserve the nominal Terminal 
Phase characteristics, but will result in a TPI .one revolution 
later than nominal. A pad containing this. Rescue burn,, as well as 
CSI', CDH, and TPI burn data will be voiced to the CSM. approximately 
20* minutes after the failed LM Insertion burn. Should the- CSM 
fail to receive these pads, the CSM will apply a canned Rescue 
burn of 44.9 FPS (regrograde) at DOI + 238 min. (2 revs after DOI). 
This Rescue burn is valid for a LM applied DV of 120 FPS at the 
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partial Insertion burn, which is approximately in the middle 
of the range of LM-applied DV’s for which this rescue would 
be initiated. 

After the CSM Rescue burn, the usual concentric rendezvous 
sequencing of CSI, CDH, and TPI is initiated, with CSI scheduled 
to occur at one-half revolution after the Rescue burn, and CDH 
one revolution after the CSI burn. Half-way between CSI and 
CDH a second, nominally zero, CSI is scheduled, followed by a 
Plane Change burn half-way between the second CSI and CDH, TPI 
occurs 35 minutes after CDH at an elevation angle of 208.3, 
approximately 23 minutes before sunrise. TPF occurs approximately 
two and one-half revolutions 'after the failed Insertion burn. The 
LM could become active after .the CSM Rescue burn. 

7 . 5 Zero LM Insert i on 


Should the LM APS fail at the Insertion burn with less than 45 
FPS being applied, the LM will use the RCS to reduce the total DV 
to zero. The CSM will initiate a ground supplied backup Insertion 
burn at 102:46:18, three minutes aft.er the LM Insertion .TIGN. 

This burn preserves the relative trajectory, producing a CSI, CDH, 
TPI sequence similar to the nominal case; however, due to the in- 
creased orbital period of the CSM, the delta times between burns 
will be somewhat larger than nominal. The resulting TPI time is 
seven minutes later than nominal and 23 minutes before sunrise'. TPI 
occurs at an elevation angle of 208.3,. and at a delta height of 
15 nautical miles. The LM could become active after the CSM Backup 
Insertion burn.' 
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s.o LM rescue onboard data 

The onboard procedures data required to perform CSM active LM 
rescues will take the form of a one-page summary checklist which 
covers the complete timeline for each rescue case. Each summary 
checklist will show all activities from the failed LM burn to TPF 
required to complete the LM rescue including program requirements, 
navigation schedules, and burn schedules. In addition, 
sunrise/sunset, LOS/AOS, and tracking, and burn attitudes will be 
indicated. In order to condense activities into one page, con- 
siderable abbreviation from the nominal checklist format is 
required. This may necessitate the crew referring to the nominal 
checklist if additional detail on a particular activity is 
desired. 

Accompanying each one page checklist will be a relative motion 
plot (LM centered) showing the orbital position of the CSM with 
respect to the LM. In addition to the plot, maneuver pads for 
copying onboard data will be provided, for each burn during the 
five contingency rendezvous situations. 

The rescue checklist timelines, relative motion plots, and burn 
data for the two partial LM Phasing cases and one partial LM 
Insertion case were formulated assuming the CSM applied the canned 
rescue burn. The onboard data for the zero LM Insertion rescue 
case assumes a nominal trajectory to Insertion and a ground targeted 
CSM Backup Insertion burn. The PDI abort case assumes the LM DOI 
burn was nominal and the LM is active for the rendezvous. The CSM 
in this case provides a backup to the LM maneuvers after the PDI 
abort burn. 
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8.1 • LM PDI Abort 



8.1.1 Plot and I 
LM ACTIVE PDI ABORT (U 



84. 

33. 


CSM PC COPY 



[• 1*1 


uu J 



H 1 1 ! 1— 1 BEHIND 

40 80 120 160 200 j 240 

J 

/ 

/ 

/ 

LOS ^ ^ 

J 'qs J 

LM (101:31:47) 
(49.7,0,0) 

CSM (-50.2,0,0) 
180,180/288,0 



LM CDH P76 













a.1.2 Checklist 
LM ACTIVE P01 ABORT 


|LM 001 BURN (99.33*59) (-71 1,0,- 3) j ;P76 
P2Q (TRIM) (0,225/318,0) 


V90 VOICE LM YDOT TO LM, COPY LM PC PAD 


LK PLANE CHANGE (102.03) | 
P33 


-V87, V57; 3 SXT HARKS; V93 
(MARK to CDH -13) 


ROLL 180* AND PITCH UP 70 4 (180,278/268.0) 
V64j ACQ MSFN 


767(002.89, 0017. 3, 00001), P20 (17*)(180, 288/283,0) 

"J I V87;VS7 (MARK TO ABORT -2 ) 


% < 7 > 


•iLM POI ABORT BURN (100.31 24) (96. 2 .0.0) , CSH (180.298/230.0)1. P76 


P33 FINAL COMP, V90(CSH ANDLM) 

ROLL 180 * (0,347/290,0) ACQ MSFN (RH0-55, GAM 173) 

P33 FINAL COMP 

P40 (122°) (0.355/290,0)5756; SPS SETUP, GDC ALIGN 
(MANUAL MNVR AT 1°/SEC TO BURN ATTITUDE) 


LM CDiToURN U02. 33.41) -Mb 9.0.5. 7 

1 C5M CDH BACKUP BURN (112 9.0,-21 .4X0.11/290.0 


P2Q( 149°) (0,229/1 41 *0) ;P34 (ELEV OPTION) 

787; V57 } 3 VHP HARKS; V93 

(MARX TO TPI-12) 


P52 (OPTION 3) 

MCC-H UPLINK (LM 7 ECTOR ) , COPY CSI, CDH, TPI PADS 

P20 (47*)(180,315/183,O) 

P32;N*1 

-| V93; W\ VS7 

- (5) SXT/VHF (5); TERMINATE SXT; V93; VHF (5); Y90; VHF (10) 

(MARK TO CSMS) 

? 0 V90(CSH AND LH) 

L (20) 

V 

P32 FINAL COMP 

COPY LH CSI PAD 

P40, (161 0 > (180 ,165/288,0) V56; SPS SETUP, GDC ALIGN 


LH CSI 'BURN (101.31 47) (49 7,0,0) 

CSH CSI BACKUP BURN (-50 2,0,0) (180,180/288,0) ;P76 

P20 (168°) (180,16/120,0) 

■sxn V87;V57 .(MARK TO PLANE CHANGE -2) 

W 1 3 SXT MARKS , V67 (000 57,0003 4,00001) 


VERIFY ORDEAL 

P34 WITH LM TPI TIGN, FINAL COMP 

P40 (50*) (0 . 193/1 8,0) ;V56 {COPY LH TPI PAD; SPS SETUP, GDC ALIGN 


LH TPI BURN (103 *09-24) (22.2,0,-11.1) 

CSH TPI BACKUP BURN (-22.3,0,12) (0,208/18.0) 


P20 (33* ) (0 ,245/51 ,0);P35 

V93, V87, V57 (KARK TO TPH-11) 

(a) 

P35 FINAL COMP; COPY LH MCC1 PAD 

— _ P4I BYPASS (0,260/30,0) 

LH HCC1 BURN (103.24*24) 

CSH HCC1 BACKUP BURN (0.263/30.0) ,P76; P35 

V93, V87; VS7.(MARX TO TPI +26) 
(9) 

P35 FINAL COMP j COPY LH HCC2 PAD 

P41 BYPASS (0.258/19,0) 

LM MCC2 BURN (103. 39-24) I-P76. POO 

C$M HCC2 BACKUP DURM (0,252/19,0) 1 

V89 TO COAS TRACK (26°) (0,265/340,0) 

V47; V83 

TPF (103.51-44) 









LM Partial Phasing Greater or Equal To 40 FPS 



8.2.1 Plot and Pads 

CSM ACTIVE LM RESCUE PARTIAL PHASING >40fps (LM CENTERED) 











8*2,2 Checklist 

CSU ACTIVE LH RESCUE - LH PHASING > 40 FPS (AV APPLIED = 40 TPS] 




PARTIAL _LM PHA 


: P52 {OPTION 3) 

MCC-H UPLINK (LH VECTOR) 



-COPV RESCUE, CSI ONE; CDH; TP I PADS 


-P40 (95°) (180,1 65/ 283,0) , V56; SPS SETUP; GOC ALIGN 




C5M RESCUE BURN 


P20{ 141°) (180, 3 27/64,0) 


-V93, V87 (VHF ONLY) 
(HARK TO CSI ONE -14) 


ifr OS) 


P20 (119°) (0,228/147 ,0) 

-P34 (ELEV OPTION) 

* ' V87, V57; 3 MARKS; V93 

(HARK. TO TPI -12) 


0 (35) 

H 


-P34 FINAL COMP, V83 VERIFY ORDEAL 

-P40 (76°)(0, 179/6,0), 756, SPS SETUP, GDC ALIGN 


' P32 FINAL COMP 

-P40 (170°) (180, 165/103,0); V56; SPS SETUP; GOC ALIGN 




-P52 (OPTION 3) 

. MCC-H UPLINK (LM VECTOR)(IF LH ACTIVE) 

-PZO (82°)( 180,321/185,0) 

-P32; COMPOTE CSI TWO TIQH, N-l 
Y93; V87; V57 

SXT/VNF (5), TERMINATE SXT; V93, VHF (5); 
V9Q; VHF (13) (HARK TO CSI TWO -9) 


— (S) 

VHF 


SJ55 


), P3S 

5: v 

1 

(8) ( 
[P3S FINAL COMP; PC 

f93; V87; V57 
MARK TO TPI +11) 
1 BYPASS KNVR 


3 r*i 


v;> T < 9 > 


7S3 ; V87* V57 

(MARK TO TPI +26) 

-P35 FINAL COMP, P41 BYPASS MNVR 




POO; V89 (36°)(0, 261/343,0) 

P47; V83 

‘ICSH TPFn05;39 7 57)| 


-P32 FINAL COMP 

-P41 ; V56; RCS SETUP; GOC ALIGN 




P20 (13° (180,13/112,0 














-91- 


8.3 LM Partial Phasing Less Than 40 FPS 
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J P32 FINAL COMP, ACQ- MSFK (RHD-78, GAM 18) 

P41; V56; RCS SETUP; GDC ALIGN 

JCSM CSI TUP BURN (10'4»24 < 'QOH'180 > 33S/2S7 t Q)| 

P2Q (26°) (180,317/231,0) 

P32; COMPUTE CSI THREE TIGN; N-l 

TT-t V93, V87: V57 

'(5) SXT/VHF (5); TERMINATE SXT, V93, VHP (5), 

V90, VHF (31) 

V90 (CSM) (MARK TO CSI THREE -9) 


J P32 FINAL COMP 

P41; V56, RCS SETUP, GDC ALIGN 

JCSM CSI THRE_E_ BURN [ 1 05:20:00) ( 180 ,18/1 21 .OX 

-P20(TRIM} , V87;V57;3 SXT MARKS ,V67{0G057,D0Q34 ,00001 ) 

(mark TO PLANE CHANGE-12) 

( 12 ) 

V90(CSM) 

P30 

P41, V5S , RCS SETUP; GDC ALIGN 

JCSM PLANE CHANGE (lp'S^OOM 180,135/149,0)1 

P20 (TO® ){1 80,132/139,0); P33 

T — V07 , Y57, 3 MARKS; V93 

(MARK TO COH -12) 

(10) i—P33 FINAL COMP; V90 (CSM) 

# | ROLL 180® (0,154/110,0), ACQ MSFN (RHO -58; GAM 173) 
r P40 (160(0,166/271 ,P), V56; SPS SETUP; GDC ALIGN 

1 (MANUAL MNVR 1 ’/SEC TO BURN ATTITUDE) 

JCSM CDH BURN (306 16 07M65 3.T.1Z 2){0. 349/271 ,0)1 
P20 ( 1 27 °)( 0,228/ 144,0) 

P34 (ELEV. OPTION) 

VA7; VS7, 3 MARKS; V93 

(MARK TO TPI -12) 


J P34 FINAL COMP; VERIFY ORDEAL (V83) 

P40 (60°) (0,247/74,0); V56, SPS SETUP, GDC ALIGN 1 

JCS^i TPI BURN (106 5D < 57){-lS,0,S,9HO t 2Q2/14,0)) 

■ }-P2Q (38 w ) (0,247/52,0); P35 

. (8) 1 V93; V87; V57(MARK TO TPI *11) 

r P35 FINAL COMP; P41 BYPASS KNVR 

■I CSM MCC1 ( 107, OS- S7) (0,267/33,0)1 

V93, V87, V57 (MARK TO TPI *26) 

r P3S FINAL COMP, P41 BYPASS MNVft 

• fcSH MCC2 QQ7 20*57 ) (0,300/23 ,Q)I 
V89 COAS TRACK (38*) (0 ,265/348 ,0> 

P47; V83 

■jTPF (107 34 57)1 
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8.4 LM Zero Insertion 



00102 J 

: 00046 : 

: 018.00 

H 

175.4 

0 

0000.0 

0 

107.1 

XXXI 80 

XXX 272 

xxxoo 




















8.4.2 Checklist 

CSM ACTIVE LM RESCUE - LM INSERTION ■ 0 
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8.5 LM Partial Insertion 



8.5.1 Plot and Pads 

CSM ACTIVE LM - PARTIAL LM INSERTION (LM CENTERED) 
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(AV APPLIED = 120 FPS) 


- 99 - 












- 100 - 


9.0 LM RESCUE PROCEDURES SUMMARY 

9.1 Rescue Procedures Ground Rules 

9.1.1 - The GDC will be aligned to the IMU before all SPS 

burns. 

9.1.2 P20 will be terminated with a verb 56 before all 
SPS burns and the Plane Change burn. 

9.1.3 A rescue pad will be received by the CSM 20 minutes 
after LM failure in all cases where a Rescue rather 
than Backup burn is used. The pad will include 
CSI, CDH,and TPI burn data. 

9.1.4 The detailed procedures for SPS burns are 
listed on the timelines .because gimbal motor 
checks are included which are not employed in 
the nominal backups. 

9.1.5 Moves to the LEB or CMD seat are not made during 
auto maneuvers unless time is limited. 

9.1.6 The 180-degree option should be taken in P32 
by loading in a non-zero central angle of 
130 degrees. 

9.1.7 TIGN for CSI Two (and Three) burns will be 
computed onboard to be half way between the 
previous CSI TIGN and P32 CDH TIGN. 

9.1.8 The LM state vector will always be updated 
unless notified otherwise by the ground. 
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9.2 LM PDI ABORT 



9.2.1 SUMMARY Tl MEL INF 
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GET 

F\/FmT 

PR OR 

-1 1 



POT ABORT 




(99+33+59) 


-10 







LM DOT BUKN(.7l.l,n,-.3) 

, 




#***#*t *##*#»#***<*##*»**#***####■&## 




CONFIRM LM doi 

INCORPORATE p7ft data 


-9 



(00!) 




(99+37) 

SUNUP 

* 

-2 

-59 

(99+38) 

RFNDEZVOUS NAY PROGRAM 

(P20) 

0 



POSSIBLE AUTO MNVR TO SXT 

TRACK 




(TRIM) 

(0,225/318,0) 

MOVE TO LEB 



-47 

(99+44) 

’ 





INITIATE Lm OPTlcS TRACK 



-2* 

t f 00 + 07) 

move TO C M 0 SEAT 

roll 180 DfG AND PITCH Up 

7A DEG 

-50 



AT 1 DEG/SEC 
ACQUIRE MSfN (V&4) 

(POO) 




(180+278/26B.0) 


-44 


(100+09) 

AOS 

Rmos-76 , GAMMA=17 




MISSION F RESCUE T IMELINE' APRIL 25+1969 


g^t 


EvEmT 


PR 00 


n 0(1 + 20 ) 

V67 LOAD **»I (002+89, onl7. 3+00001 > 
MOVE To LF£ 

( 3 On+ 2 l> 

RENDEZVOUS NAV PROGRAM (P20> 

AuTG mnvr to SXT TpACK 
(17 f)EG> 

( 160 , 268 / 251 . 0 ) 

( 100 + 22 ) 

CALL MARKING POUTINfS (VP7.VS7) 

( 1 00 + 2 ^) 

TERM fNATF MARKS (7> 

( 1 00 + 31 + 24 ) 

»»« ■»* «#«»»» »«««» 4 # *#■»•»* «■ 
LM POI ABORT BURN (b6+2,0»0) 

( 180 , 298 / 230 + 0 ) 



TARGET dv program 

(P76) 

( J 00 + 34) 

, C^C IDLING PROGRAM 

(POO) 

100+42) 

SUNDOWN 


( i On+40) 

IMU REALIGN TO ReFSmMAT, 
(OPTION 3) 

COPY GyRO TORQUE ANrLES 

(P52) 

MCC-H UPLINK (LM VECTOR) 
COPY CSI 9 CDH,TPI PAhS 

(POO) 




GET EVENT PROG 

•*4 i) < 100*52) . -11 

RENDEZVOUS NAV PROGRAM (P20) 

AtiTO MNVR TO sxt TRACK 
(47 DEG) 

< 1 « 0 , 315 / 103 , 0 ) 

-38 (100*54) -5 

CSf TARGETING PROGRAM (P32> (P20) 
ORTA.IN LM CSI AND TPI TlGNS, 

load ns5 with -2 

r\,;ooooi 

R2e20830 0 

R3al3000 

MOVE TO LER 

-35 (100*57) 


CALL MARKING ROUTINE (V93*V8 7* V57) 
(after s marks vq3) 

-30 (101*02) 

TERMINATE sXT MARKS,V93 
CONTINUE VhF 

-25 (101*07) 

out of plane oata(\/ro) 

votce lm Y Dot TO LM -30 

CONTINUE VHF 

-15 (101*17) 

TERMINATE MARKS (20 ) 

MOs'E To CMD seat 

CSI TARGETING final COMP (P 32 ) -24 

copy cs.m csi Solution 
overwrite nqi wIth<-)csm 

_ YDOT(VRO) 

• -i2^Tioi*20) 

COPY LM CSI PAD 
LOS 


MISSION F RESCUE TIMELINE APRtl 25.196R 


get EVENT PROG 

(ioi* 2 i) 

SPS THRUST PROGRAM, y56 (P40) 

AUTO MNVr TORUrN ATTITUDE 
(l6l DEG) 

(Ifl0,l65/?88,0) 

( 1 0 1 *27) 

SPS THRUST SETUP (P40) 

GDC ALIGN 

< T 0 1 *30) 

^UNUP 

(101+31*47) 

LM CSI BURN. ( 49 • 7»0, 0 ) 

« *<M> «•««+««« O* 

CSM csi BACKUP BuRN^-50,2tO*0) 

<i80,lQ6/288»0) 

TARGET DV program (P76) 

(CSI) 

( 1 of + 33) 

RENDEZVOUS NAV PrOGpAM (P20) 

AUTO MNVR TO SXT ToACK 
(160 DEG) 

(180,16/120,0) 

( 1 0 l +39) 

CALL MARKING ROUTINES (Vfl7,V57) 

AFTER 3 SXT MARKS PpOCEsSED 
V67 LOAO WR(000. 57,^003, 4, 00001) 



fiFT 


FVffMr 



-in ( 1 f) 1 *53)' ;-n 

copy lm pc TtGn 
OUT OF PLANE' Da T 4 { V90 ) 

VOICE lm YnOT TO LM' 

CnoY LM PC PaO 

-2 ( 102 * 01 ) 

TERMINATE MARK'S < 22 ) 

LpaD TaRqET D v Pro hr AM (P?6) 

0 ( 1 02 * 03 * 00 ) 

# * •»##■»■###«« * tt «# ■» •» ###»**#* «.« «#•»«« # 

LM PLANE CHANGE(OfOoO) 

tf «««*«« *«<*«* a*###*#***#**##*#####* 

Incorporate p?6 data -*>• 

'■PLANE CHANGE) 

-29 (102 + 05 ) 

COH TARGETING program (P33) 

POSSIBLE AUTO MnVr to SXT TRACK 

(TRTM) 

ORT a TN LM COh TlGN -5 

load coh targeting data 

- 2 ? ( 102 * 07 ) 

CALL marking HOUTlNE(V87,v*7) o 

) PROCESS THREE MARKS, V93) 

AOS 


MISSION F RESCUE TIMELINE APRTI. 25.1969 


OFT 


EVENT 


PPOG 


002 * 21 ) 

terminate MAPKS <l4i 
OUT OF PLANE DaTaCVoO) 

VOjCF. LM YfrOT TO LM 
mOvE To cm£ $faT 

ROLL 100 o»-G AT 2 OFG/seC (POO) 
ACq msfn 

rH0 s -S5 * GAMMA*! 73 
(0,347/290*0) 

COH TARGETING FINAL COMP' (P33) 

COPY CSM cdh solution 
COPY LM COH PAD 

n 02 + 2 s > 

SPS THRUST program, V56 (P40) 

MANUAL MNVR AT 1 DEg/SEC tc rijrm 

attitude 

(122 DEG) 

( 0 , 356 / 290 * 6 ) 

M 0 ?* 29 ) 

(SpS THRUST SETUP (P40) 

GDc ALIGN 
(102*33*41) 

i,M coh burn (-1 ls,9^o*5.7) * 

# 4 # '« **### « «#««#«« ft « # ■» ft ft* « * ft ft ft ft ft * ft ft 
ft 4 ftftftftftftftft'ftftftftftftftftft « ftftftftftftft ft ft ftft ft » ft 

CSm COH backup BijRm (112,9,0,-21,4 

’ (o, 11/290,0) 

ft ««*■««• » *#«•■& «. * * « *■&«« * » * # « <Hf 4 ft*ft 



SET EVENT PROG 

-33 (102+36) -5 

Target uv program. (p?6) 

<?OH) 

RENDEZVOUS NAV PROGRAM (P20) 

AliTO MNvR TO SXT TRACK 0 

(U9 DEG) 

(Ot22°/l4l,0) 

MOVE TO LEB 


TPT TARGETING PROGRAM (P34) (P20) 

LOAD N5B WjTh 

R2-20830 

R3al3000 

-27 (102*42) 

Call marking R0UTINE(VB7»V57) 

(PROCESS three MARKS* V93) 

*22 (102*47) +02 

' SUNDOWN 
—17 (102*52) 

COPY LM TPl TIGN 

•12 (102*57) 

TERMINATE marks (15) 

MOVE TO CMD SEAT 

verify ordeal (v 83) *03 

•10 (102*59) 

TPT TARGETING PROGRAM (P34) 

final comp 

(TIGN OPTION WITH LM TlGN) *11 

-7 (103*02) 

SPS THRUST PROGRAM, V56 (P40) *12 

AIJTO MNVR TO BURN ATTITUDE 
(5n DEG) 

(0,193/10*0) 

COPY LM TP I P76 PAD 


MISSION F RESCUF fTMELTNE APRTI. ?5 *Ip69 


GET 

(193*04) 


Event 


prog 


SPS THRUST SETUP (P40) 

(TPI ) 

' gDC ALIGN 
( 103 + 09 + 24) 

tt 4 * *» « ## * # # « tt # « « ft * ft 

LM TPI BuRm (22.2*0 , ,-ll.l> 

ft#ftftttftftfttt«HHMHi-ftftftftttftftftft#ftftftftftftftttftft 

4 * ««*»*»«»««« # * ft « 4 # ****•»«## #«#** 

CSM TPI BACKUP BURN (-22*3,0,12) 

(0*208/18, 0) 

ftftftftftftftftftftftftftftftftftftft^ftftftftftftftftftftftftftft 

TARGET DV PROGRAM (P76) 

(TPI) 

RENDEZVOUS NAV PROQqAM (P20) 

AuTO MNVR TO SXt TRACK 
(33 DEG) 

(0,245/51,0) 

MCC 'TARGETING PROGRAM (P35) 

MOVE To LEB 

CALL marking ROUTINf (V93»V87,V57) 

( 10 , 3 * 18 ) 

LOS 

TERMINATE MArkS(B) 

mcci targeting pinaI comp (P35) 

COPY CSM MCC! SOLUTION 
COPY LM mcci PAD 



fvent 


PPOG 


-106 


Rf>S THRUST PROGRAM (P4))- 

RyPASS burn AftiTunE mnvr 
(0,260/30*0) 

(103*24+24) 

■tt «« tt**« *H* * tt * -ft ##* <H* ■»»# fr #■» 

L.MMCC1 THRUST 

««• 4 «•«■** tf «#« -»«*«« <MH» # 

«»»«• «H» *»# * # # *## 

csm mcc l backup burn 

(0*263/301(1) 

#»*#«#♦*« 4 «*#<»# *<»* ###*##*** 

Target Dv program ( p76) 

tween 

MCC2 targeting Program (ps 5> (P2o) 
POSSIBLE AUTO MNVR TO SXT TRACK 
(TRIM) 

(0*264/27 * 0 ) 

CALL MARKING RoUTlNE(V93,Vft7,VS7) 
3) 

SUNUP 


TERMINATE marks (9 ) 

MOVE Tn CMp SEAT 

MCC2 TARGETING FINAL COMp 
COPY CSM M C C2 SOLUTION 
COPY LM MCc2 RAD 


(P35) 


RCS THRUST PROGRAM 
BYPASS BURN ATTITUDE MNVP 
<0*258/19*0) 


(PA1) 


MISSION F RESCUE TIMELINE APR T! 25*1Q6r 


EVENT 


PROG 


GET 

( 107 + 39 + 24) 

a** «#«*** 4 <nnt*nnn» 

LM MCC? mijR m 

# «*•»*««« tt 4# *MHt 

««■*## Ottfttttf 4 e * 4 # «»•»« ««#««■#« 

CSM mCC2 BACKUP BURv 

(0*252/19*0) 

#4 « <MH* «■ 4*«« #4««««4H» 4 #*### 4 «»« 

TARGET Dv PROGRAM (P76) 

(MCC2) 

auto mnvr to coas track (V09) (poo) 
(26 DEG) 

(0,265/340*0) 

CIO 3 + 48 ) 

fHRUST MONITORING PROGRAM (P47) 
««#««« »*««*««#«««*«« 
« BROKING .GATES RETICLE ANGLE « 

4- 3o FPS At 6000 FT ,13 DEG* « 

•' 20 FPS AT 3000 FT .26 DEG. * 

« 10 FPS At 2500 FT ,54 DEG. » 

•* 5 FPS AT 500 FT I.69 DEG. * 

«a44*44«tt*tt44fttMHKHHH»4a*444444{HM»9&fc 

(103+52) 

TPF 



9.2.2 

GET 

-107- 

RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES 
LM ACTIVE - PDI ABORT 
(MISSION F) 

IT - INITIATE TRACK 

PT - ppACP TRAPk' 

(OUT-OF-PLANE SUN ANGLE IS 4 DEG) 

EVENT 

SUN ANGLE 
(LOS TO SUN) 
DEG 

•99-34 

LM DO I 


99:37 

SUNRISE 


100:22 

IT (SXT/VHF) (7/7) 

156 

100:29 

CT (SXT/VHF) 

171 

100:31 

LM PDI ABORT 


100:42 

SUNSET 


100:57 

IT (SXT/VHF) (V93, 6/5, V93, 14/15) 


101:02 

CT (SXT) 


101:17 

CT (VHF) 


101:30- 

SUNRISE 


101:32 

LM CSI 


101:39 

IT (SXT/VHF) . (4/3, V67, 00057, 00034, 00001 ;18/19) 

80 

101:44 


91 

101:49 


101 

101:54 


103 

101:59 


101 

102:01 

CT (SXT/VHF) 

99 

102:03 

LM PLANE CHANGE 


102:07 

IT (SXT/VHF) ( 4/3, V93, 10/1 1 ) 

90 

102:12 


83 

102:17 ' 


71 

102:21 

CT (SXT/VHF) 

63 

102:34 

LM CDH 


102:42 

IT (SXT/VHF) (4/3,V93/11/12) 

8 

102:47 

SUNSET 

6 

102:57 

CT (SXT/VHF) 


103:09 

LM TP I 


103:12 

IT (SXT/VHF) (V93.8/8) 


103:20 

CT (SXT/VHF) 


103:24 

LM MCC1 


103:26 

IT (SXT/VHF) (V93.9/9) 


103:33 

SUNRISE 

96 

103:35 

CT (SXT/VHF) 

97 

103:39 

LM MCC2 


103:52 

TPF 
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9.2.3 

CSM ATTITUDE SUMMARY 


** 


INERTIAL AND ORDEAL FDAI BALL GIMBAL ANGLE PROFILE FOR THE LM 

ACTIVE PDI ABORT RESCUE CASE (MISSION F) (YAW = 0.0) 

** 

** 

TIME 

ROLL 

PITCH 

PITCH 

PITCH 

GET 


ORDEAL 

INERTIAL 

MNVR 

99:34 

0 

215 

320 


99:38 

0 

225 

318 


100:07 

180 

278 

268 

70 

100:21 

180 

288 

251 

17 

100:31 

180 

• 298 

230 


100:52 

180 

. 315 

183 

47 

101:21 

180 

165 

288 

161 

101:32 

180 

180 

288 


101:33 

180 

16 

120 

168 

102:03 

180 

130 

143 


102:21 

0 

347 

290 


102:25 

0 

356 

290 

122 

102:34 ' 

0 

11 

290 


102:36 

0 

229 

141 

149 

103:02 

0 

193 

18 

50 

103:09 

0 

208 

18 


103:11 

0 

245 

51 

33 

103:23 

0 

260 

30 


103:24 

0 

263 

30 


103:25 

0 

264 

27 


103:37 

0 

258 

19 


103:39 

0 

252 

19 


103:40 

0 

265 

340 

26 

103:52 

0 

277 

340 
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9.3.1 Summary Timeline -110- 

i> phasing greater tka'v h a fps pfcsruF T T U r *■»£ 


GET FvFMT P> ? og 

100+46+21) 

0 0 #•# » #0 000000000 -0 0 00 0 0 
LM PHASING HijrtN(34.9, 0,-1°. S5) 
0000000000000000000000000000 000000 

(100+48) 

SUBSET 
NO^e To LEr 

(100+49) 

lull REALIGN rti HEFSMMAt f P5? ) 

(OpTTON 1) • • 

( 1 00 + 54) 

MCC-H 1 )PI.ImK(LN VErJOR) (POO) 

MOVE TO CMO StA-T 

(101+06) 

COPY RESCUE, Cbt ONE , CDH , TPT PADS 

~i6 <101 *lT> 

external UV program ( ps o ) ( p2n ) 

14 (101+19) 

SPS THRUST PROGRAM, V56 (P4f)) 

AUTO MNVR‘ TO hUpaj ATTlTUnF 
(PR HER) 

(1R0, 165/2«3,U> 

( 101 *? 0 ) 

Lns 

» *#»000.»**-000*0*»00 0000000*0 000000000000000000000 


( 101 * 19 ) 

% * 

ft 


KEY 40 E 

ft 

F 50 

1 R (COMMANDED R , P Y ) 

ft 


KEY VSftE 

ft 


DHf-ARNEO 

«* 


ALIGN ROLL Tn- fto [)EP. • 

ft 


r.-T EVENT PROG 


ft 


-*hOl OCKPD * 

ft 

ft 


PRO 

ft 

06 

1 R 

(COMMANDED R,P,v) 

ft 

ft 


MONITOR MNVP 

ft 

* F 50 

is 

(COMMANDED R,p»v) 

ft 

ft 


f/N 8 >l 5 TTF(?<-OM(UP) 

ft 



SP? we- V| V Tr(r'^TH)-BP 

ft 

ft 


SPS HE VI V (SoThV-auto 

ft 

<* 


nOnESS R||S-mnA 

. ft 



PRO 

ft 

* 06 

IS 

(CoMMANOFR R,P,v) 

ft 

ft 


MONITOR ATT TRIm 

ft 

* F 50 

18 

(CpMMAwDEn R,P»v) 

ft 

,00 00 000*000 0 00 00 00 0.00000000000 00000 000 0000 00 00000 

-8 ( 1 0 1 + 25 ) 





SPS 

ihrust setup 

(P 40 > 


( 1014 - 25 ) 



ft 

ft 


, « 

ft 

# 

JV 

# 4 GUC ALIGN** 

ft 

ft 

Vr 

ft 



ft 

ft 


ALT SET KNOB TO' 60 MM 

ft 

ft 


FDA I SEI ECT -1 

ft 

ft 


ATT. SET THUMRWHrELS TO 

N 1 H ft 

ft’ • 


NULL ATT ERROR NEEDLES 

ft 

ft 


OM Ff)A T 1 w IT h ATT 

ft 

ft 


SET THIIMBWHErLS 

ft 

ft 


ATT SFT-GPC 

ft 

ft 


DEPRESS GDC aLTrw °R 

ft 

ft 


FDA I SELECT- 1/2 

ft 


MISSION F RESCUF ITHELIME APPR ?S, 1^69 



EVENT 


PROg' ' 


gpt event 


prog 


ATT SET-TW 

0 0 

MONITOR GMRL DRtVE 

0 


0 0 

SEO AND. Trim 

0 

ftpwTvc checks* 4 * - 

0 0 

06 40 <TFI,VG,'DVM> 

0 


» *-02*00 


0 


BMAG MnDE (3 ) -AttI/RAtF? 

0 

0 

TVC SERVO PWR UACl/MNA 

0 

0 

TVC SERVO PWR 2-AC2/MNB . 

0 

0 

TRANS CONTR PWr«ON 

0 

0 

RHC PWR NORM 2„aC 

0 

0 

gmbl mtrs pitch 1 strt-on 

0 

0 

gmbl mtrs yaw r strt-on 

0 

0 

THC-CLoCKWISE : . 

0 

0 

RHC^ARmED 

0 

0 

RHC-VErIFY no mtvc 

0 

*-00*35 

gmbl MfR$ PITCH 2-STRT-ON 

0 

0 

gmblmtRs Yaw 2-strt^on 

0 

*-00*30 

SETVSP-S GIMBALS TW(2)- . 

0 

0 *1 " . 

PITCH « -.'52 

0' 

0 

YAW a +,59. 

0 

*-00*15 

RHC-VERIFY MTVC 

0 

* 

THC^NEuTRAl 

0 

*-00*05 


FDA I RCAlf-5/5 * 

VERIFY SPS Th LT-OFF ft 

ems mode stby * 

EMS FUmCTION-DV SET * 

LOAD RESCUE VC * 

EMS F’lJNCTION-DV ft 

•-thg-armep ft 

rhc-armeo ft 

OV ThrOsT (A) -NOrMAl « 

ft 

0SkV blanks * 

ft 

06 40 <TFT*V<5»DVM) « 

EMS MODE-NORMAL * 

ft 

perform ULLAGE * 

ft 


RHC PWR NORM 2-AC/DC * 

rhc-locked * 

PRO * 

06 IP (COMMANDED R,P,y) * 

MONITOR ATT TRIM * 

F 50 18 (COMMAnDEO R,P,y) ft 

KEY ENTER * 

F 50 25 (00204, GM«L DRIVE TEST) * 


RHC PWR DIRECT (BOTH) -MNA/MNB ft 
rate-htgh * 


4 F -99 40 (REQUEST FOR ENrINE ENABLE) * 

ft PRO ft 

ft 06 40 (TFI*VG*DVM) ft 

ftft*ftft«ftftftttft#»ftftftftft*ftft»fttttHMHHMH)ftOftift*ftftftft«ftttftftft*ft 
0 ( 1 0 1 +33+19) 

ftftftftftftftftftftftftftftftftftftft^ftftftftftftftftftftftftftft 

eSM RESCUE BURN («48~75» 0 * 0) 

(180*180/283,0) 

tt«#«ft«ftft«ettett<Htttttft*4ftft *«***<***<*« ft ft 


AUTO RCS SEL A/C R0LL(4)-MNA ft 
PRO ft 


MISSION F RESCUE UMELTNE APRIL 25* 1*69 



fr v/ F 1 T 


-112- 

pnOG 


EvffNT 


« « #####•»*»««■» 4M» <MMM » # ft* ««« » *t« # * «H» »# *## * ## *** *#**• * 

SET MUr el-KFSPt*STAKT # 

MON 1 TUP * 

SOS TH’fslSr I t-Om * 

UV T 'MO tCATOR-DECPf ASTMG * 

♦O0+0l * 


« (-MC MnOF-VHF Rkr: # 

# VHF FMG-PFSt'T » 

« V N Bijc; TTF (^5 -O^F * 

4» nun * 

« f 37 HR , * 


(P20) 


ULLAGE-OFF 



move to i.fr 

(TFC* VG»r)V-'). 


( 1 0) +34) 


MOMTTUP SRS nPfrp'VTTOK' 

* 


SUmR t se 

PC tNDICATOf-95-HS PSI 

* 

noi *3b» 


MONITOR SPS FNGTNF CUTOFF 



BEnDFZVOHS NAV OROGoAM 

s^s thrust i t-off 



AUTO MNVP TO SXT TRACK 

(TFC, Vft»OVM) 



( 1 4 1 DEG) 

nv THRuST ( bOthi-off 



(1«0, 327/64,05 

MON IT UR 


UOl *40) 


PC indicator = 0 


► 

CST TARGFTIMG ’program 

SPS INJ V t.V TND ( 4) -CLOSE 



load N55 Ri = + oof)n2 


SpS Hf* yLv TR<PoTH)-HP . * 

5PS GM^I. S RFTUPM TO SERVO * 

'Null * 

rjMpL MtRS-uFf (^FOUE^TT ftl.LV) * 
TVC 'SERVO PrtR (SflTH) -OFF tt 

pn«i scale-Vi * 

PATE-LOW • * * 

ROT COmT PNK n trECT (flOT J ^ —OFF A 
PRO * 

F \6 AS (VR-ROnT) # 

THC“NUlL vr components * 

THOLUCKEl) # 

phc-LOC^EU * 

FMS .FUnCTAON-VwF «NG * 


n 01 *42) 
n o?+o7> 
( i O p* l 7 ) 

( 1 OP *20 ) 


R2=*20bS0 

d3=+130oO 

CALL marking ROUTINf ( 093*Vfi7) 


TERMINATE MARKS (35) 
CSl TARGETING FJnAl 
COMP 

move To cmo seat 


(P32) (P20) 


SPS THRUST program, vS6 (P40) 

AUTO MNVp to burn ATTITUDE 
{170 DEG) 

( lRO , l65/i.03« 0) 


MISSION F RFScUE MMEUmF APRTI. PS* )9S9 



FVFNT 


-113 


GET 


PROr 


'000*000000000000«*0000000000000000000000-tm-00000#0 


• V1-. (102 + 20) * 

’ • *• KEY 40p- # 

F 50 IP {COMMANDED R»P,y) 0 

KEY V5aE * 

• RHC-ARmED * 

• align Roll to ipo deg.' 0 

- RHC-LOCKEU ■ ' 0 

• PRO 

" 06 t« (CoMmAnDEO' R»P,yV * 

«- MONITOR mNVR 0 

• P 50 18 (COMmAnDEO R*P»y) * 

• ’ MN 8US TTE(2)-0N(0P) * 

• ' SPS HE VLV Tb(roTH)-BP . » 

*■ SPS HE VLY (BOTH) -AUTO tt 

»> noness Bus-MNA \ 6 

*• , • PRO' ' • - * 

• 06 ip (Commanded r*p,y) *- 

» monitor att trim * 

. f 50 ip (Commanded r»p,y) * 

» 0 * 0000000000000000000000000 * 0 * 00 * 0000000 * 00000«0 

♦5 (102*26) 

* SPS THRUST S^TUP (p40) 

>#*###***** 0 * 000 #*###«###*#« 00000 ** 0000 *#### 000*0 
f-5 (102+26) 0 

)• * 

> 00ROC ALIGN00 * 

j. 0 

f * 

» ALT SET KNOB TO 60 NM * 

» fda i select-1 0 

» ATT SET THUMBWHEELS TO NIP * 


■fr 

<* 

* 

to 

■# 

* 

tt 

# 


o 

# 

*> 


MISSIONS RESCUE TIMELINE APPTL ? 5 * l 9 f,g 


❖ <e 


get event prog 

null att error mEEDLES 0 

On Fda! , 1 Wjth aTT * 

SET ’’tHUMBwME^LS * 

aTT SET-GDC 0 

DEPRESS GDC ALfpN P 8 0 

FDAI SELECT- 1/2 0 

ATT SET-TMU 0 

0 

00MTVC checks** 0 

0 

8 MA6 MODE(G) -ATt1/RATE2 * 

TVC SERVO PWR i^ACl/MNA 0 

TVC SERVO PWR 2-AC2/MN8 « 

. TRANS CONTR PWr.ON 0 

RHC PWR' NORM 2-AC 0 

GMBL MtRS PITCH 1 STRT-ON « 

V QMBL: MTRS YAW 1 STRT^ON '** 

THC-CLhCKWlSE *. 

RHC-ARMED * 

rhc-verify ,NQ MtVC * 

GMBL MTRS PITCH 2-STRT-ON * 

GMBL MTRS YAW 2-STRT-ON 
SET SPS GIMBALS TW (2) - 

PITCH e -.52 0 

YAW s *,5g 0 

RHC-VERTFY MTVC * 

THC-NEllTRAL * 

RHC PWR NORM 2-nC/OC * 

rhc-loCked * 

PRO * 

06 la (Commanded r,p,v> 0 

MONITOR ATT TRIM 0 

F’ 50 ip (Commanded r,p,v> 0 

key enter * 





GET fvEMT 'pt'On 


» 

F 50 

3* 

(oo2n4.fiM*'i. trtv /6 tfst> 

ft 

» 



RHC PWR DIRECT (NOTH) -MM'i/MMS 

ft 

» 



RATE-HtGH 

ft 

i 



AUTO HCS SFL tt /c POLL < A i -MN A 

ft 

» 



pro .’ ‘ : 

ft 

i> 



MONITOR (?fv)8L QOTVE 

ft 

* 



SEP Anm TRt^ 

ft 

» 

06 

40 

(TFl,V'G«0'/f-’> 

ft 

*-02*00 




ft 

i 



FOaI SrALt-S/5 

ft 

* 



VERIFY S’PS Tn 1 T-OFF 

ft 

» 



F^s mOoE S TBY 

ft 

i 



EF'S FUfyCTlON-UV SET 

ft 

» 



LOAD CSI V c 

ft 

fr 



FMS FUnCT i ON-f)v 

ft 

ft 



THC" 1 * ARmED 

ft 

ft 



PHC-ARmEI) 

ft 

» 



i)V Thrust (A) -NORMAL 

ft 

ft«n0+35 




ft 

ft 



oskY blanks 

ft 

*-00*30 



‘ 

ft 

ft 

06 

4n 

(TFl»VG»rWM) 

ft 

ft 



EMS MOnE-NORMAl 

ft 

*-00*15 




ft 

ft 



PErFoHv ULL a < 3E 

ft 

»-00*05 




ft 

ft 

F 99 

4 0 

(REGUEsT for EmgINE ENAMI.E) 

ft 

ft 



PRO 

ft 

ft 

06 

40 

( TFl » VptOVt^) 

ft 


********** ****** ******** ***** **** «•»* ****»»» »*»«■* tt 


-114- 

r->f p*og 

o n 09+31 + n ) 

tt tt -It « tt tttt tttttttt tttt tt*<> *•»*### tt tttt****** tt tt * 

CSm CSI OMt 9IIR>l f-5*..8,n, o) 

(Ip?*, 180/103,0) 

tt tt* *««*•»■» « * »»#«#« 4 # tt tttttttt « » tt **«*■»■ 


*** #**«■****« tt***************************** ******* 


ft 



SET MDC Et-RESEt. START 

ft 

ft 



monitor 

ft 

ft 



SPS THPUSt l.T-ON 

ft 

ft 



ov INOTcATOrIdECREASINC, 

ft 

ft+on+o i 




•li- 

ft 



ULLAO'E-OFF 

ft 

ft 

06 

40 

(TFC. Vrt.o.VM) - 

ft 

ft 



MONITOR FPS OPERATION 

•li- 

ft 



PC INDICATOR. 95-1 05 PSI 

ft 

ft 



MONITOR «?PS ENGINE CUTOFF 

ft 

ft 



SPS THRUST LT-OFF 

ft 

ft 

F 16 

40 

C TFC « VG »DVM> 

ft 

ft 



f)V THRUST (ROTH) iOFF 

ft 

ft 



MONITOR 

ft 

ft 



pc indicator = 0 

ft 

ft 



SPS INJ VLV tNO(4)-CLOSE 

ft 

ft 



SPS HE VL V Tft(80TH)-BP 

ft 

ft 



sps gmrl5 return to servo 

ft 

ft 



NULL 

ft 

ft 



CMRL mTRS-OFF (SfOUEMTIAlLY) 

ft 

ft 



TVc Servo Pi^R (PriTH) .OFF 

ft 

ft 



FDAI SCaLF-5/1 

ft 

ft 



HATE-LOW 

ft 

ft 



rot cont pwR direct rBoTH) - off* 

ft 



PRO 

ft 

ft 

F 16 

85 

(VG-RODY) 

ft 

ft 



f'HC-WULL VG COMPONENTS 

ft 

ft 



■fHC-Ln^KED 

ft 


MISSION F RESCUE U^FLTME APRti ?g, l9ftP 



■* 
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GET 

fvent’ 

% PRO <S 

ft 


RHC-LOcKEU ' • • 

ft 

ft 


FMS FUnCTION-Vhf rng 

ft 

ft 


EMS MODE-VHF RMR 

ft 

ft 


•vhf RNg-REsET 

ft 

ft 


MN BUS TIE (2) -nFF . 

ft 

ft 


PRO 

ft 

'ft 

F 3? 

' RB • 

ft 



(102*32) 

CMC- idling program , 

(POO) 



MOVE TO LER 



(102*42) 

• : - 



• 

SUNSET 

imu realign to refsmmat 

-6 

(P52) 



(OPTION 3) 


(102*47) 

MOVE TO CMO SEAT 
MCC-H IJPLlNMLM VECTOR) 

. 


(102*49) 

(IF LM ACTIVE) 

■ 0 


*“* 

• 


RENDEZVOUS NAV PROGRAM 

(P20) , ' 


A i j TO mnvr to sxt TRACK 
(A2 OEG) 
n'R0 t 32l/l85,0) 

1102*52) 

CSl TARGETING PROGRAM ‘ ( P3? ) (P20) 

LOAD N55 Rl=+00001 
R2=-»2 oB?o 

• R3=+13000 -24 

MOVE TO LEB 

'-32 (102*55) 

CALL MARKImG RoUTIwE(V93,Vft7 t V57) 

(V93 AFTER 5 -MKS PROCESSED) 


MISSION F RESCUE UPLINE APptl 25» )969 


rct event prog 

(i 03 * 00 ) 

TERMINATE sxt«cont, vhf 

(103+05) 

OUT OF PLANE DATA(VoO) 

copy csm ydot 

(103*12) 

LOS 

( 1 03*16) 

TERMINATE. MARKS (23) 

cSi TARGFTING final (P32) (P20) 

CoMp 

OVERWRITE Nfti WITH >-) CSM YDOT 

(1«3*21) 

RCS THRUST PROGRAM t w56 (P41) 

AUTO MNVR to burn- attitude 

(]03+25) 

RCS THRUST SETUP (P41) 

GDC align 

(1,03+27) • 

4 « ft R tt « R 4 # 0 « 4» * » * « # « <H> * <H» 4## # 

CSM CSi two BURN ( , * ) - 

(lgn*lp/125 9 0) 

« *## # «•* ###### # # # 

(.1 03 + 28) 

RENDEZVOUS NAV PROGpAM (P20) 

auto mnvr to s*t track 
(13 DEG) 

(lao*l3/il2+n> 

(103*31) 

SUNRISE 

call marking rout inf(V87*v57) 

AFtEr 3 MARKS PROCESSED 
V67*L0AD WR (00057 tinoOSA » 00001 ) 



tC 


GET . 


CVRMT 


■ 7 ! 16 - 

prog 


E'/ent 


p«n{. 


^ET 


1? 


fl- 


22 

i2 


(103+43) 

(1 03 + 47 ) 
( 1 03 + 53 ) 


(103+55) 

( 103 + 56 ) 

(103+57) 
(104+00) 
•(104 + 01) 

(104+11) 


TFomtMATF MARKS (121 
Our of-' PL AnE -jAT A ( v9'0 ) 

EXTERNAL OV TARGETING (P10WP2Q) 

- 1 < 

RCC THRUST PR0GHAM,V56 .(P41) 

BY PASS PURW i\TT TTUDE MNVR 
PCS THPUSl SE-I.UP ( P4 ) ) 

GOT ALTON 

* **#<HH»*#tt**^ **tt'tHHH»***# «•■»*** 

CSv PLANE CHAN.GE(l«fl»l23yi<3«»p> 

♦tt#*********#***###*######**####** 

RENDEZVOUS NAV PROGRAM (P20) 

possible auto mnv/r to sxt track 

■<ToiM) 

cow TARGETING. PROGRAM (P33MP20) 
AOS 

CA|L MARKING ROUTINE (VH7,yS 7 ) 
fV9l AFTER 3'«KS PROCESSED) 

TERMINATE MARKS (1 0> • 

MO w E TO C M D St AT 
«0| L 1B0 t)EG»AC.Q MSFN 

(0, 160/10*M) ' . 

(RHO -5&f G4 m ]?3) 

COu TARGETING E I Mil <PS3)'(P20> 

rnMP 


OUT OF Pi ANE OAl’A (VoM 
ovEpwritc - mh 1 w i T h * - ) cSm ynoT) 

(1 0,4 + 1 3) 

$ps THRUST PROGRAM, \/56 (P40) 

manual MNVR (1 DEG/-EC) 

TO BURN ATT 
‘.(I5t) 0EG.5 
( 0 * 335/266 ♦ 0 ) 

#*###* * » 4 44 4 * 4 * 4 4 # 4 # 4 # * * 4 * 4 4 0 * 4 # 4 4 * * * 4 44 * 4«**4 4 * * 



„ { 1 0/ + + l3) 



0 

0 



KEy AOE 

0 

0 

E 50 

18 

(CoMMANOFn R , P , v ) 

0 

0 



kEy \/S6.F 

0 

0 


• 

PHC-AqmEO 

0 

0 



ALIGN ROLL TO 0 OEG. 

0 

0 



RHCrLoCKFO 

0 

0 



PRO 

0 

0 

06 

IB 

(CqMMANOEO R.Pov) 

0 

0 



mOnITORv/'NVR 

0 

0 

F 50 

18 

(COMMANDED P»P+vj 

0 

0 



mN 8U.S TIE (2) -On (UP) 

0 

0 

* 


SPS HE V|_V T r ( Br'TH) »BP 

0 

0 



SPS HE VLV (BOTHS -AutO 

0 

0 



NONlESS BIJS-MnA 

0 

0 



PRO 

0 

S> 

06 

18 

(COMMANDED R+P+V) 

0 

0 



MONITOR ATT TRIM 

0 

0 

F 50 

18 

(COMMANDED R,P»v> 

0 

44444444444444444444444444444444444444444444**444 

-5 

(10a+1») 


, 




5 PS 

THRUST SETUP 

( P40 ) 


MISSION F RESCUE I I MELT ME APRTI ?5« 1949 



*'*<#** ^*'#'0 * *.*'*'* * 





EVENT 


PROG 


GF T 


THC-NEUTRAL ft 

RHC PWP NORM 2-aC/DC » 

rhc-loCked * 

PRO » 

oft ift {Commanded. R»p»y) «* 

MONITOR ATT TRIM # 

f 50 is (Commanded r»p»y> # 

kEy enter .. ° 

F 50 25 (002O47GM8L DRIVE TfST ) o 

RHC PWR DIRECT (pOTH) -MNA/MN8 <» 

AUTO Rc| H SEL A/c ROL.U4) -MNA ft 
PRO <* 

" MONITOR GM8L DRfVE * 

SEQ AND TRIM « 

06 40 (TfI*VG»OVM> * 

* ~ - ‘ * 

FDAI $CALE-5/5 ft 

VERIFY" 'SPS Th LT’OFF" '* 

EMS MODE StBY * 

•EMS" FUNCTION.DV SET ft 

loao COM VC * 

EMS FUNCTTON-DV « 

THc-ARMED * 

rhc-armed ft 

OV THRUST '{ A) -NOoMAl ft 

ft 

osky blanks » 

ft 

06 40 (TfI.VG.DVM) ft 

EMS MODE-NORMAL « 

ft 
ft 


perform ullage 



GET 


r j f m r 


- 118 - 

poor! 


ptrt 


t vent 


prog 




0 

0 


MOT CONT pwH OtPECl (BOTH)-OFF* 

# 

_ F 99 Art (RFCHIt^T KqR EmRIME FwA*‘LP) 

0 

0 


»RO 

0 

* 

PRO 

0 

0 

F 16 8 ? (VG-RQDY) 

0 

4 

06 4rt (TFliVG^DVM) 

0 

0 


THC-MJi L VO COn,pONFkTS 

0 

»« ««««« «*««««*«« tt# ttft A### «■ «##«■«■ «■& #•# *■»*•» 4 

0 


THC-LnCKFD 

0 

o { i 04+23* 12) 


0 


RHC-I.OCKFD 

0 


■IMHUHH)’ tt <* #0 «■ **##**# .JHHHHMHI# **# *** -» 4 

0 


EMS FUMCTION-VHr RNG 

0 


CSw COM HUphl(l() 9 ,l,n* 3 ?. 7 ) 


0 


€NS MOnE-VHP . R mg 

0 


( 11 ♦ ?44 /£66 , 0 ) 


0 


VHF RMG-PF RET 

0 


000000000000000*000000000 000000000 

0 


HN B"S TTF (2) “OfF 

0 

9 * # »«« O # tt «««««#« #*«■«■•»•»#»** tt «#■» fl. #*««« 

0 


PRO 

0 

0 

SET mUC E T -RE5F T » ST T • • 

0 

0 

F 37 BR 

0 

4 

MOM I TOP 

0 

00 0,0 00 00 0 0 0000000000000 000000000004****#***# 0000000 

4 

SpS ThRuST I.T.-OM 

0 


( 104+24) 



# 

OV INDICATOp-OECRFASING 

0 



rendezvous nav program _ <P20) 


?* 6 o*oi 

■ _ 

0 



AuTO MNVS TO 5XT TrACK 


4 

HLU A OE-OFF 

0 

• 

■ 

(119 DEG) 


4 

06 40 (TfC*V Gi [)V M ) 

0 



( 0,228/147 9 0 ) 


4 

MONITOR. SPS OPERATION 

0 


( i 04+28) 



o 

.PC lNDlCATOP-95-lOS PS T 

0 



TP J TARGETING PROGRAM (P34MP20) 


4 

MONITOR SPS ENGINE CUTOFF 

0 



Load r 2 =+ 20 p 30 


4 

SpS Thrust lt-off 

0 



R3=+13000 


4 

F 16 4" (TFC, v’^,0VM) 

0 



MOVE To LEP 


4 

nv ThRiiST MOTH) -OFF 

0 

T 27 

(104+31) 



4 

monitor 

0 



CALL MARKING P0UTINf(VB7*V57) 


4 

PC tMOICAtOP = 0 

0 



(V^S AFTFR 3 MKS ppOCESSED ) 


0 

SPS I(V)J VI .V JND (4) -CLOSE 

0 

, 

(104+34) 



4 

SPS HE VLV TP ( ROTH ) -RP 

0 



SUNSET 


0 

SPS SMrfLS RFTUR.M To SEnVn 

0 

- 1 ? 

(1 04+46) 



4 

null 

0 



TERMINATF MARKS ( 1 5> 


# 

QMPL Mt r S“OFf (sFQUEP TT fll l_Y) 

0 



mQ \/6 To CMn SEa t 


4 

rvr SEpVO PNR( 10 TH)-OFF ' , 

0 



VERIFY 0P0LAL(V83) 


♦ 

FUAl ScAl.t-i/l. 

0 



TPI TARGFTIMG FINAL (P34 ) (P20) 


4 

RATE-LOW 

0 



COMP 



MISS IC K| P RESCUE lT^ELTNl 7 APP T I ?5 
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FVEwT 


■O f « 
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PROg 


-7 (104+5] ) 

SPS THRUST PROGRAM, V56 <P40) 

.AUTO MNVR To BURN ATTITUDE 
deg) 

(0*179/6,0) 

##*♦*##.##*#**#*##*****#*#■##»##?##««•******#•»**###* 
*.7 (104*51) 

« KEY 40e * 

* F 50 ) 8 (COMMANDED R«P,Y) w 

» KEY V56E * 

o RHC-ARmED , s * 

* ALIGN roll To o DEG. * 

•' RHC-LOCKEO • 4 

* PRO * 

*• 06 i *) (Commanded r»p»y) * 

* . monitor mnvR * 

* F 50 18 (COMMANDED R»P,Y) * 

* MN «U$ TIE (2) *»ON(Up) ‘ «. 

•4 SPS HE VLV TB(BOTH)-RP ' * 

•* sps he vlv (Both) -auto * 

#■ .noness bus-mna *. 

* PRO _ * 

* 06 18 (COMMANDED R*P,Y) * 

•# ‘ MONITOR ATT TRIM * 

« F 50 18 (COMMANDED R*P,y) . » 

4«* « #o #4»4# <mhhhh*##*#* #«*##### # »##### <H* «■#*#« #•» *# « 

-S (104+53) 

sps thrust setup 

4###*####<hhh»<hh»#**<h*#*****»* , #***p4***<hhmh»*’«h»*** 
*-5 (104+53) 0 

* -»4gDC ALIGN’ 1 ** * 


ALT SET KNOB' To 60 Nm 


MISSION F RESCUE T1 MELT ME APRIL 25* 1969 


EVENT 


PROG 



FDA1 SELECT-) * 

ATT SET THUMBWHEELS TO NIB * 
NULL AtT' ERROR mEEDlES # 

ON pDAT 1 Wlf H ATT # 

SET THUMBWHEFLS * 

ATT SET-GDC * 

OEPRESS GDC ALIpN PB * 

FDAI SELECT-172 * 

ATT 5ET-TMU * 


#*mtvc CHECKS#* * 

* 

8MAG MODE(^) -ATt1/RaTE2 # 

TVC SERVO PWR UAC1/MNA * 

TVC SERVO PWR '2-AC2/MNB * 

TRANS CONTR PWR-ON * 

RHC PWp NORM "2 ‘-aC * 

GMBL MtRS RlfCH 1 STRT-ON * 

GMBL mtrs yaw i sTrt«on * 

THC-CLOCKWISE * 

RHC-ARMED ' - * 

RHC-VEoIFY NO iMTVC * 

GMBL mTRS PITCH 2-STPT-ON # 


GMBL MTRS YAW 2-STRT-ON 
SET SPS GIMBALS TW (2) - 
PITCH = -,52 
YAM s +.59 

rhc-verify mtvc 

THC-NEUTRAL 

RHC PWR NORM 2-aC/DC 

RHC-LOCKEO 

PRO 

06 la (Commanded r,p»y) 
monitor' ATT TRIM 


* * * * s £ * 







m 

" „1 ^ - 
120- 




GET 



f y E r * T ppOg 

net 

Event 

PWOG * 

ft 

f 

50 

i« f C om*/ AmDF') R,p,y). 

ft 

0 

( 1 04 +57+59) 


ft 



KEY enter 

ft 



ftttft*ftttftftftftftft ftftftft*ftftftftftftftftftftftftftft 

# 

F 

50 

PS (OOHO^GM-iL ' n H f VF TFST) 

ft 



CSM TPI HiiRm(-?1 .4,0,5. S) 


4 



RHC P^P OIRLcI (MOTH) -MMA/MNr 

ft 



( 0 * 194/4 + 0) 


ft 



PATE-HTUH 

-li- 



«*««-»««« «■»»»«««»«« ««»««««*#»««««»« 

ft 



auto hcs sel «yc roll (A)-mna 

ft 

####*fl##*#«#**##*##’*#***##***-i» «•■»#*###**»## *#*#### 

ft 



PRO • ’ ■-. 

ft 

ft 


SET Mf)C FT-ReSE t »ST ART 

ft 

ft 



MONITOR .OMUL 'WIVE 

-li- 

ft 


MONITOR 

ft 

ft 



sen bi \ jO Tai-v.“ 

ft 

ft 

* 

SPS THRUST lt-ON 

ft 

ft 


06 

■4fi (TFI«Vg+OVn> 

ft 

ft 


OV INDTCAtOrIoECpEASImG 

ft 

o-ds+oo 




ft 

*+00*01 


ft 

« 



EDAl ScAlE-S/? 

ft 

ft 


. JLLAOF-OFF 

ft 

ft 



verify $pS Th i t-OFF 

ft 



06 40 (TEC«\/G + DVM) 

ft 

ft 



E M S MODE ST^Y 

-li- 

-li- 


MONITOR SPS OPERATION 

ft 

ft 



FMS FUwCTlOM-nv SET 

ft 

ft 


PC lMniCATOR.95-1 05 PSI 

ft 




,LOAO TpI VC 

ft 



MONITOR SPS ENGtNE CUTOFF 

ft 

ft 



FMR FUMCTION-DV 

ft 

ft, 


SPS THRUST | t-OFF 

ft 

ft 



THC-ARmED 

0 

ft 

F 

16 40 (TF.C.VG + OVM) 

ft 

ft 



rhc-aHmED 

ft 

ft 


ov thrust (rotH) .off 

ft 

* 



-DV THRUST (A) -NORMAL 

-li- 

,ft 


MONITOR ' 

ft 

#-00*35 




ft 

ft 


PC INDICATOR s o 

ft 

* 

ft 



osk* Blanks . 

ft 

ft 


SPS TWJ VLV tNO (4) -CLOSE . 

ft 

ft-d0>30 





ft 


SPS HF VLV TP (BOTH) -BP ' 

ft 

ft 


0^ 

40 (,TFl+V«»0VM) 


* 


SPS (3MPLS RETURN TO SERVO 

ft 

ft 



FMS «OoE-NORnai_ 

ft 

ft 


NULL. 

ft 

ft-00*15 



• 

ft 

a 


OMRL mTr.s-OFf (SEQUENTIALLY) 

ft 

ft 



PERFORM ULLAGE 

ft 

ft 


TVC SFrVo PWR(H^TH) -off 

ft 

*-00*05 



• 

ft 

ft 


FOAI SCALE-S/l 

ft 

ft 

F 

99 

4T (REQUEST FOR ENGINE ENABLE) 

ft 

ft 


pate-low 

ft 

ft 



PRO 

♦V 

ft 


.ROT FONT PV/R DtoECT (BOTH) -OFF# 

ft 


Oft 

4 n (TEI » VflfOVM) * •< • • 

ft 

ft 


PRO 

ft 

#*##»*» # tttttt * <H» * ## «■* # fr# #■» « # ## tt+HMHMHUHMUMHHHt * 

ft. 

F 

T6 85 (VG-HOOY) 

ft 






ft 


THC-wii|'l VG COMPONENTS 

ft 






ft 


THC-l. OCKED 

ft 


MISSION F RESCUE TIHFLIME APRTI. ?« 5, 

1 969 






FVENT 
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PPOR 


0 

RHC-LOCKEU • 

0 +16 

* 

EMS FUnCTION-Vmf RMG 



FMS MOnE-VHF Rm« 



VHF RNg-REsEt 

* +17 

# 

MM BUS T IE (2) -DFF 

# 


PRO 

# + 2^ 


F 37 «H ■ 



♦2 

rendezvous nav Program (p?n) 

AUTO MNVR To S*T TRACK* +27 

(A'S DEG) 

( 0. 245/S 1 » o ) 

MOVE TO LER DURING AUTO MNVR . . + 2R, 

MCC TARGETING PROGRAM (P35WP20) 


(105+08) 


♦?3i5 


CAI.L MARKING ROUTINE (V93,VR7»V57) 
LOG 

terminate marks < s) 

Mcr TARGETING FINAL (P35 ) <p20) 
OOMP 


RoS THRUST PROGRAM (p4 1 ) 

RYPASS RURN ATTITUDE mnvr 
flcs thrust setup (p 41 ) 

♦15 (105+12+57) 

# tt #”» # #<H» # « 4 **# * ##•»### « # # «H» ft # # 

MCOl BURN ( 0 »228/33 , 0 > 


MISSIOm F RESCUE TlMELtN'E APRIL ?S* 1949 


EVENT 


PROG 


OFT 


MCC TARGETING PROGPaM (P35) (P20) 
PoSSIBLf MNVR To $yT Track * 

CALL MARKING RoUTlNp (V 93 » V 67 , V57) • 

sunrise’ 

TERMINATF MARKS (R) 

move To cmd seat 

MCC TARGETING FINAL fP35)(P20) 

COMP 

rCS THRUST PROGRAM (P4T) 

bypass burn attitude mmvr 

RCS THRUST SFTUP ( P4l 

( lOR+27+57) 

MCC2 Burn <0,294*3 9,0) 

AUTO MNVR TO COAS T PACK C V09 ) (POO) 
(3A DEG) 

( 0» 2ft 1/343*0) 

CALL P 47 WHEN R=l «2 r N*M» 

THRUST MONITOR PROGRAM (P47) 

VB3»PERFORm braktng AND 
LOS CONTROL 



fv/FmT 


GET 


-122 


PROG 


#.RrAkING Ga.TES RETICLE ANGLES 


a 

30 

FPS 

a t 

6000 

Ft 

.13 

PEG . 

a 

a 

P0 

FpS 

at 

3000 

FT 

.26 

PEG, 

a 

a 

10 

FPS 

AT 

?50 0 

FT 

• .54 

DEG, 

a 

a 

5 

FPS 

at 

500 

ft 

l.fiO 

DEG, 

a 




*4? (10S+39+57) 

T^r 

*in»*##* * ###*«####* ««««« «■ ««« ««««« 0 * 


MISSION F RfSCUF 


riMELTNE APRTI 25. i960 
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9.3.2 NAVIGATION SUMMARY 
LM PARTIAL PHASING > 40 FPS 
P20 NAVIGATION SUMMARY WITH SUN ANGLES . 
IT-INITIATE TRACK 
CT-CEASE TRACK 

(OUT-OF-PLANE SUN ANGLE IS 4 DEG) 


SUN ANGLE 
(LOS TO SUN) 


GET 

EVENT 

DEG 

100:46 

LM PHASING 


100:48 

SUNSET 


101:33 

CSM RESCUE BURN 


101:34 

SUNRISE 


101:42 

IT (VHF) ( V93 ,35/35} 

108 

102:17 

CT (VHF) 

144 

102:31 

CSM CSI ONE BURN 


102:42 

SUNSET 


102:55 

IT (SXT/VHF) (V93,6/5,V93 S 14/15) 


103:00 

CT (SXT) 


103:15 

CT (VHF) 


103:27 

CSM CSI TWO BURN 


103:31 

SUNRISE 


- 

IT (SXT/VHF) (4/3;V67, 00057, 00034,00001 

*,8/9) 66 

103:43 

CT (SXT/VHF) 

83 

103:55 

CSM PLANE CHANGE 


104:01 

IT (SXT/VHF) (4/3.V93.6/7) 

82 

104:06 


72 

104:11 

CT (SXT/VHF) 

61 

104:23 

CSM CDH BURN 


104:31 

IT (SXT/VHF) ( 4/3 , V 93 ,11/12) 

1 

104:34 

SUNSET 

14 

104:46 

CT (SXT/VHF) 


104:58 

CSM TP I BURN 


105:01 

IT (SXT/VHF) (V93.8/8) 


105:09 

CT (SXT/VHF) 


105:13 

CSM MCC1 BURN 


105:15 

IT (SXT/VHF) (V9 3,9/9) 


105:21 

SUNRISE 

'97 

105:24 

CT (SXT/VHF) 

100 

105:28 

CSM MCC2 BURN 


105:40 

TPF 
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9.3.3 _CSM ATTITUDE SUMMARY. 
INERTIAL AND ORDEAL FDAI -BALL GIMBAL ANGLE 
PROFILE FOR LM PHASING £ 40 FPS (MISSION F) 
(YAW =0.0) 


TIME 

GET 

' ROLL 

PITCH 

ORDEAL 

PITCH 

INERTIAL 

100:46 

180 

307 

193 

101:19 

180 

165 

283 

101:33 

180 

180 

283 

101 : 35 

180 

327 

64 

102:20 

180 

165 

103 

102:31 

180 

180 

103 

102:49 

180 

321 

185 

103:27 

180 

10 

125 

103:28 

180 

13 

112 

103:55 

180 

123 

138 

104:11 

0 

160 

108 

104:13 

0 

338 

266 

104:23 

0 

344 

266 

104:24 

0 

228 

147 

104:51 

0 

179 

6 

104:58 

0 

194 

6 

105:00 

0 

245 

51 

105:13 

0 

228 

33 

105:28 

0 

294 

19 

105:29 

0 

261 

343 


PITCH 

MNVR 


95 

141 

170 

82 

13 


158 

119 

78 

45 


36 



9,4.1 Culv'f-j/vrfY iTMfLINF 



GEr 

F\/F t 'fT 

P ,;()(• 

} 

G r T 1 

EtfENj 

PpDCi 

PHASING LESS THAM A>. FPS, 


p 


RHC-LOCKFO 

* 





p 


PRO 

p 





p 

06 1R 

(Commanded p.p<»v) , 

P 


C 1 0 0 + 46 + 21 1 

. 

p 


yOMITOR MNVR 

P 



ft*##*###** 

p' 

’ F 50 "lR 

(Commanded r*p«y) 

* 



paottal phasing purn. 


p 


mim Bus ttf(?)-om(UP) 

4* 




p 


SPS HE VL V TH (BOTH) -BP • 

P 

-4S 

(j 00+48) 



p' 


, SPS HF VI V( BOTH) -AUTO 

P 



SUBSET ■ , , 


p 

. . i 

> Oners' rms-nmA * 

* 



Tmh realign to K F F s M A if 

(PS?) 

p 

, 

' PRO 

P 



(nPTTOM 3)' s 


p 

‘ 06 1R 

(CoMMANnFD H,P,v) 

P 

-39 

(100+54) 

- 


p 


MONITOR ATT TRJn 

P 



UCC-H UPLlMK.tLM VECTOR) 

(P00) 

p 

F 50 1 8 

(Commanded r»p,v> 

P 



RMn=-2l » GAMMA Sl7fc 



«?7 

(ioi+oft) 



-10 

(101+23) 

* 




copy Rescue t'cs i one,cdh*tdt 

PADS 


SPS 

THRUST SETUP 

(P40) 

-16 

(101+17) 



# ###* #***#* ttfl-tt*##**#*##***** 



EXTERNAL Dv TARGETTMG 

(P30) 

#-in 

- (101+23) 

* 

P 

-1 4 

noi+19) 



P 

{ 


P 



SPQ THRUST PROGRAM, \/5fi 

(P40) 

0 

#*GttC ALTGN-«h» 

P 

„ 


ftliTO MNVR To HURN ATTITUTiF 


P 



P 

.. 


(o« PEG) . , 


P 


' , 

P 



(1R0»IF0/?r3,0) 


P 


ALT SpT .KNOB TO GO NM 

P 



Los 


P 


FDAI SELFCT-I 

P 


# 


ATT 'SET THUMPWhfELS TO 

NJ8 * 

*— 1 4 

(101+19) 

V , 

p 

P 


NULL ATT ERROR vEEOlES 

p 

P 

P 


KEY 40f . • • 

p 

P 


O'm Fdat 1 With ATT 

p 

O 

F 50 IP (COMMANDED H,p, y) 

# 

P 


SET THUMBwFiEFLS 

P 

« 


KEY VBmE 

p 

P 


ATT SET-GDC 

P 

# 


RHC,~aRmEo 

p 

P 


OEpRFSS GDC aLIrN PH 

p 

<* 


align roll To 

p 

P , 


FOAI SELECT-1/2 

P 


MISSION F RFSCUF T I MELT ME APRTI ?5«1«69. 




GET fv/EnT 

PROC- 

.-127- 

1 

pet I 

EVENT 

PROG 

« 

ATT SET-T^U 

ft 

P 


MONITOR GMBL DRtVE 

ft 

ft 


p 

P 


SEO AND TrIy 

ft 

ft 

«h»mTVC ChEcKs # « 

p 

P 

06 40 

( TF I » VG « DVM) 

ft 

ft 


p 

*-0?+00 



ft 

ft 

BMaG Mf)OE (3) -ATT 1 /RATE? 

P 

ft ' 


FDAI SCALF-5/5 

ft 

ft 

TVC SERVO PWR i-ACl/MNA 

p 

p 


VERIFY SPS Th lt-off 

ft 

ft 

TVC SErVO PWR 2-AC2/MNP 

p 

p 


EMS MODE ST0Y 

ft 

ft 

TRANS CONTR PWR-OM 

P 

p 


EMS FtINCTTON-DV SET 

ft 

ft 

RXC PWR NORM 2. AC 

p 

p 


LOAD RESCUE vC 

ft 

•ft 

GM8L MjRS 'PITCH 1 STpT-ON 

P 

p 


EMS FHNCTION..DV 

ft 

• 

GMBL MfRS YAW \ STPT-ON- 

P 

p 


thc-armed 

ft 

ft 

•THC-CLOCKWISe : • 

P 

p 


RHC-ARMED 

ft 

ft 

rHC-ARmED 

p 

p 


OV THRnST(A > -normal 

ft 

ft 

RHC-VErIFY No mtvc 

P 

*-00+35 



ft 

ft 

GMBt MtRS PITCH 2-STRT-ON 

p 

p 


osky blanks 

ft 

ft 

gmbl mtRs yaw 2-strt-on 

P 

P- 0O + 30 



ft 

ft 

SET SPS GIMBALS TW{2). ■ 

p~ 

-p - 

06 40 

(TFI»VG*DVM) 

ft 

ft 

pitch » -. 5 ? 

P 

p 


EMS MODE-NORMAL 

ft 

ft 

yaw a + .sq 

P 

*-00+15 



ft 

i 

RHC-VErIFY mtvc 

P 

p 


perform ULLAGE 

ft 

« 

thc-neutral 

P 

*-00+05 

j 

. 

ft 

• 

RHC PWR norm 2-AC/OC 

p 

ft 

F 99 4o 

(Request for engine enable) 

ft 

« 

RHC-LOCKED 

P 

ft 


PRO 

ft 

« 

PRO 

ft 

ft 

06 40 

< T F I » VGtOVM) 

ft 


06 1A (COMMANDED R,P.Y) 

P 

**####•** # tt ***** * «*#*****#**«■ tt »** * ***** *** ***** * 

« 

MONITOR ATT trim 

p 

(101*32+59) 




f 50 in (Commanded h*p,y) 

P 


PPPPPPPPPPPPPPPPPPP^PPPPPPPPPPPPPP 

» 

key enter 

P 


CSM 

RESCUE BURN (-57 1 » 0 ♦ 0 ) 


# 

F 50 pn (Oo2oA,Gm8l DrivE TEST! 

p 



(1 00.180/283*0) 


« 

RHC PWR DIRECT (ROTH) -MNA/MNB <* 


****#**********.****,0. ************** 

ft 

rate-high 

p 

*** ****** *** ****** * *********** ** ** 4 ************* * 

ft 

AUTO RCS SEL A/C R0LL(4)-MNA # 

ft 


set MDC Et-RESEt*START 

ft 

A 

PRO 

p 






MTSSIOM F RESCUE TIMELTKIE APR Tt 25 

«IA6q 






- 128 - 


*rr 


cwpt-'T PPf)f< 

nr r 

EVENT 

PPO^ 




MONITOR ! 


4* 4 # 4> 4* 4 «>*****##*#*** # 




SPS TnnUST 1 t-On ‘ 



( 1 01 +35) 






1) V TND rCATOO-HECRFAqi aG 

■» 



SUmRT SF 


**00+01 




4* 



MOVE TO LFB 


# 



ULLAGE-OFF 

+ 

-5? 

(101 +36) 




06 

4 h 

<TFC* VG»D' / M ) 




RENDEZVOUS MAV POORpAM 

<P2() ) 

« 



MOM I T OR SP$ OPPPA-TlONt 

* 



AUTO MM VP TO S*T TcACK 


* 



Pc TNfHCATOP-qS-lOS PST 

*, 



(133 OEG) 


» 



MONITOR SPS E'NGTNF cutoff: 

# 



( 1rO,322/S6.,0) 


# 



SPS ThHiiST I t-off 

& 

-Sn 

(101+41) 



# F 

16 

4* 

<Tpc«\/(3»n^M,> 

* 



cSt TARGft I MO PROGRAM 

(P32) 

« 



nv thrhskcoth'^-off 


• 


load N55 WITH 


« 



monitor t 

# 



Rla+00004 





Pc INDICATOR a 0 

* 

J 1 


R2 = *2083'i 


• 



' SPS INJ. Vl.V TNH(4)-Cl ose 




r3= + 13000- 


* 



SpS HE VL'/ TP (BOTH) -HP 

& 

-47 

(101+44) 






SPS GMWLS HftURN to SFRVO 




CALL MARKING PCUTINf lV93*Vg7) 

♦ 



NULL 

* 


~( 1 0-5 + 06) 



# 



RMhL OtRS-OFF (SFRUEUTIALLY) 

* 



AOS 


« 



TVe SERVO PWR (MOTH) -off 

* 

-14- 

( 1 Op+17) 



« 



FOAI SC fl Lt- 5 /l 

*• 



TERMINATE MARKS (33) 


* 



PAT£-LoW 

0 



MOVE TO CMO SEAT 


* 



ROT PwR DTRECT (BOTH) -Off* 



CSl TARGETING FlMAL COmp 

(P32) 

* 



PRO 




ACo. MSFM*RHOa-57»GflMMAa7 


» F 

16 


(VO-POOY) 




OUT OF PLANF OATa(voO) 





THC~nUlL VG COMPONENTS 

# 



OVfRwRiTF Nri VsIITH 'r-0 CSM 

ydot 

* 



THC-LOcKEO 

ft 

-11 

(10?+19) 



* 



RHC-LOCKEL) 

* 



SPS THRUST PROGRAM, u56 

(P40) 

41 



F«S FUNCTlON-VHF RNG ' 




AUTO MNV/r to burn attitude 





EMS mODE-VMF Rmr - 




(174 OEG) 


# 



VHF RNG-RESET * 




(180, lftS/103,0) 


* 



MM BUS TIE (2) -OFF 

* 

*««« 4 •»*«* <MH» # ##■»«■« *#*■» tt ## -» tt # tttt # »«• <H» V, 

» 



PRO 

* 

#-11 

( 10P+19) 



a F 

37 



* 

« 


KEY 40E 



MTSSIOM F RESCUf fIMELTME 4PRTI 2S+1R6Q 





PVENIT 


PROG 


GET 



F 50 IP (CoMmAmUEO R,P,y> * * 

KEY V5&E ‘ # # 

RHC-ARmED * o 

ALIGN roll TO * * 

RHC-LOCKEO » tt 

PRO « * 

06 .10 (COMMANDED R.P,Y) tt «• 

' monitor mnvR * # 

F 50 10 {CPiMmAmDEO R»P,Y) w » 

MN HljS TIE (2) -OM(UP) * o 

SPS. HE VLV Tr(roTH)-.0P * * 

.SPS HE VlV (BoTh)-AuT0 * « 

. noness bus-mna • « » 

PRO « tt 

06-ir (Commanded r,p,yj # 4 

■ MONITOR -aTT TRtm # * 

F 50 Ip (COMMANDED R»P,Y> * * 

.(102+26) 

(102+26) * * 

O o 

• <**oOc ALIGN## ■ # * 

* * 
# * 

ALT SET KNOB to 60 NM « « 

FDA I SELECt-1 * * 

ATT SET THUMrwhFELS TO m\8 * * 

NULL ATT ERROR NEEDLES * «■ 

ON FDAI IwttH ATT * * 

set thumbuhfels * * # 

ATT SET-GOC « * 

DEPRESS GUC ALTON PB # « 


MISSION F RESCUE TIMELTmE APoTI. ?5,iq6q 


* * 


-129- 


EVENT 


PROG ’ 


GET 


FDAI SELECT-1/2 * 

ATT SET-TMU. * 

4*mtvc checks*4 » 

■ « 

RMAG MODF (3 > -ATt1/RATE2 *' 

TVC SERVO PWR 1 AC1/MNA » 

TVC SE r VO P w R 2-AC2/MNB * 

TRANS CONTR PWP-ON * 

RHC PWR NORM 2-aC * 

GMSL MTRS PITCH 1 STFT-ON 
GMBL MTRS YAW 1 STRT-ON 
THC-CLOCKWISE ■* 

RHc-ARMEO * 

RHC-VERIFY No HTVC * 

GMBL MtRS PITCH 2-STRT-ON . ** 

GMBL MTRS YAW 2-STRT-ON * 

SET SPS GIMBALS TW(2>.»- 

PITCH i -.52 4 

YAW b + .$9 *' 

RHc-VERIFY mtvc •* 

THc-MEUTRAL * 

PHC PWR NORM 2-aC/DC •* 

rhc-lockfd - * 

PRO * 

' 06 18 (COMMANOED R»P*v) * 

MONITOR ATT tRTm «■ 

F 50 10 (Commanded r.p.v) * 

KEY ENTER * 

F 50 25 (00204»GMBL ORTvE TEST) * 

rHC pw« DIRECT (pOTH)-MNA/MNB * 
RATE-HIGH «■ 

AUTO RrS SEL A /f ROLL (4) -MNA * 
PRO * 


« * 






-130- 




EVENT 


*FT 

F •>(•'-' 1 

op Op 

nri 



ppor. 

» 

MONITOR RM^L UPT.VF . 

to 

* *#*<>*# *##*■*#*** ft***####* 

to 

SfU 4N0 T «-» l -1 . 

to 

to 




set *^oc ft-ReSft. start 

to 

* 

. !)6 4« (JFI . Vfi*n^M) 

to 

to 




MONITOR 

to 

*-02+00 


*► 

to 




SOS THRUST L T-Of> 

to 

♦ 

FfUt ScalE-5/S 

* 

to 




DV TWnTC A T0R m L)ECREASiryG 

to 

fr 

vFRlrY' SPb Th i f-OFF . 


to+fl A + 01 





to 


F M S viwnE STbV 

** 

to 




ullagf-off 

to 

• 

F-!S FIJKiCT l()N-ov SET 

to 

to 


06 

40 

. ( TFC * VQ.dvm ) 

to 

# 

I'OaD CrI l VT. 

« 

to 




monitor sps operation 

to 

# 

E«S FUwCTT'O’N-nw • '• " 


to 




• Po IWnTC«T0R.95-l 05 PSI 

to 

# 

THp- ARMED 


to 




MONITOR SPS FNGtME CUTCFF 

to 

* 

PHOARmED 

« 

to 




SPS THRUST |.t-0FF 

to 

# 

nv ' T hMhSt (A ) -normal 

to 

to 

F 

16 

40 

(Tfc.vg.ovm) 

- to 

<►•00 + 35 


# 

to 




i)V TM RUST (.BOTH) -OFF 

to 

« 

dsk* blanks 

if 

to 




MONITOR ' • 

to 

••00+30 

- 

# 

to 




PC indicator = o 

to 

# 

06 "4 f ' (TFI ♦Vr,0'/M) 


to 




SPS IN.) VLV tN0(4)-CL0SE 

to 

♦ 

FMR Ml>nE-NORWAl. 

to 

to 




Sp"s HF VLV TP ( BOTH) -BP 

to 

•-O0+15 

' 


to 




SPS GMRLS RETURN TO SERVO 

to 

to 

PERFORM ULLAGE 

0 

to 




MULL 

to 

*•00+05 

• ’ 


to 




GMrl MTrs-OFF (SEQUENTIALLY) 

to 

<* 

F 9S> 4 ° (REQUEST FOR ENGINE ENABLE) 


to 




TVC SERVO 'pWr (B nTH) -OFF 

to 

# 

PRO 

to 

to 




FOaI SCALE-S/I 

to 

• 

06 4 n (TFl.V'G^nVM) •- 


to 




HAtE-LOW 

to 


to 




ROt OOmT PWR DtdECT (Both) -off* 

( 1 0? *30+35 l 


to 




pRn 

to 


« #»■»■»»#•&•»« «H» 4 #«■ -tt *» 4$ «■# 4 MMm» »4H» 4 ## # 

to 

F 

16 

85 

(VG-P.oOY) 

to 


CS*’ CST ONE BURN (-35.6*0,0) 


to 




THC-NULL VR COMPONENTS 

to 


(100,180/103,0) 

to 




THC-LOCKFn 

to 


**•&■»*•»♦» ** 4 ##4H» ## 4 »#*««• 4HHMHHJ4MMHHJ # 

to 




UHC-t.OCKFO 

to 




to 




ft'MS FIImCTTON-VHf RNR 

to 




to 




FMS HoSE-vMF.R^fi 

to 




to 




wHF »NG-RFSET 

to 




to 




mN Bn? TTF ( 2 ) -OfF 

to 


MISSION F RESrUF TlMFLTNE APPTl 25* 

1 Q6Q 








PVENT 


-131- 

PPOR 


* PRO * »3? 

F 37 «R * 

««««»'« e «««» «■ # «« O # * ## * #. # # # # * * « # # * # « 

(f 02+32) 

cmc idling program (pon) 


(102*40) 


(102*46) 


(102+51) 


sunset 

I MU REALIGN to REFSmMAT <P5?) 

(nPTTON 3) 

GDr ALIGN 

VERIFY ORDEAL (VR3) 

MCC-H* UPLINK (LM VECTOR,If‘LM 


+23 '(102+54) 


(103*09) 


(103+11) 

(103+29) 

(103*46) 


active) • 

rendezvous nav program 
auto mnvr to s*t track 

(74 OEG) 

U«0,320/I77 t 0) 

CALL. MARKING RoUTINF (V87) 
THREE Marks, v<}3 

Terminate marksos) 


sunrise 

CRT TARGETING PROGRAM 
LOAD N55 V/jTH 
R1 =+00002 
R?a*?0P30 
R3s+13000 


(POO) 

h 

<P20) 


(P32) 


MISSION F wFSCUE TIMELINE APrTI ?5,196r 


get event ppog 

( i 03*52) 

move to leb 

CAlL MARKING "ROUTINF (V87) 

' <V93 Aftf r 3 MARKS PROCESSED) 

(104*00) 

AOS 

• (104+15) 

TERMINATE MARKS (23) 

move to cmB seat 

CSl TARGETING FINAL COMP (p32) 

ACq. MSFN,RH0a-77.5*GAMMAal8,l 

UO4 + I8) 

RCS THRUST PROGRAM, i/56 (P41) 

auto mnvr to burn Attitude 

(104+22) 

, pcs thrust setup', gd? align (pad 

(1 04+24400 J.. • 

' a*#*******###**##*®###****######## 

CSM CSl 7Wb,RURN(l0fl, 335/257,0) 
#«*»*#***#### 

(104+26) 

RENDEZVOUS NAV PROGoAM (P20) 

auto mnvpto sxf track 

• (26 DEG) 

(180,317/231 ,0) 

(104+27) __ 

CSl TARGFTING PROGRAM (P32) 

Load nss with 

Rl a +00001 
R2 = +20830 
R3 s +13000 
MOVE TO LE8 






-1 32- 


GFT 

Vrx f f,,T 

PP 0(5 

-50 

(1 04+10) 




OIL marking H0UTtMF ( V93.V«'»»V57) 

(vpg -after 5 ^aHKS pROCESSF 1 ’) 


( , 

5 *P SPT 

-45 ( l (14 + 35) -24 

T'pnMJAiAT P SX-T MARKS. V9IJ 
CON'TTMIIE'vhF 
-4 0 (i 04*40) • • 

’ . OUT OF PlAnE i)ATA(wRO) ’ * 

VOICE l,M Y[)OT 'TO L^ -1? 

CONTINUE YhF' 

( 105 * 04 ) 


-9 

(105 + 1 1 ) 

TFPMINAIE mArks(41) 


-9 


• 

MOVF TO CMO SEAT 

csf targeting f Inal comp 

C P'3 2 ') 

•*6 * 

•5 

(105*15) 

PCS THRUST PROGRAM, V56 

( P4 1 ) 

-H 



AliTO MNVR TO BURN ATTTTUOF 



*9 

(105+16) 

Rpc THRUST 'SETUP. One ALIGN 

( P4 1 ) 

n 


0 (l05*?0+00v 

* # <}. # » -tt •»*#-» 4 * » ## »#### *###*•»*### t» 

CSv CST THr£e «Upm 

(180910/1?) .0) -24 

«« * # tt ■» ■» tt # * « * tt # 4 # 4 « 4 Mttt -tf« * ■»#*«■ tt # <MHt O 

no5*?n 

SumRtSf 

-25 


MISSION F HFScuf 1 I MFL THE APR!! ?5«)56R 


nrT 


EvEhT 


PF no 


( 1 VS + it) 

REmUFZVOms WAV PpOftr-ANI ( P?C ) 

AllTO MNVr in S*T ToACK 
(TrIm) 

(I80,lft/1?0,0) 

{ ) 05+24) 

WOVE TO LRB 

CAI.L MARKING ROUTINf (V87»V57) 

AFTER 3 SXt marks PROCESSED 
y8 7 9 LOAD WP (0 00^7 9 On 034* 000 0 V) 

( 1 05 + 30) 

terminate mark? < ] 2) 

MOVE To CMn SFAT 
out OF Pl.ANF DATA(VoO) 

M05 + 39) 

EXTERNAL nv TARGETING ■ <P3Q) 

.(105+42) 

PCS THRUST PR0GPaM9\/56 <P41> 

Auto mnvr to burn Attitude 

(105*46) 

pCs THRUST SETUP, GDc ALIGN (P41) 

(105+48+00) 

** *■» tHHHHHHHHJ 4 #***#*»# ■*•»#•»# « 

CSM PLANE change 

(le09l35/14P»0) 

#**#***#**##**#*#**♦*#**•»•»*»***«••»» 

( 105 + 50 ) 

RENDEZVOUS N*V PPOGpAM (P20) 

AUTO MNVp TO SXT TpACK 
<10 OEG) • ■ 

<180,132/135,0) 

(1 05 + 51). 

COM TARGETING PROGRAM f p 33) 

move to lep 





GET EVENT PROG 

(i'05 + 52> ‘ * 

. _ . AnS * 

«*22 a 05+ 54 > « 

CALL MARKING ROUTINE <V87,V57) * 

■ (V93 AFTER 3 MARKS PROCESSED) * 

*12 (106+04) 4 


rET EVENT PROOFS 

SPS HE VLV(Bf)THi-AUTO * 

NONESS BM5-MNA * 

PRO * 

06 is (Commanded R,p,v> * 

MONITOR ATT TRIM «, 

f so 18 (Commanded r»p*y> * 


TERMINATE MARKS(IO) . 

MOVE TO CMo SEaT 

CDH TARGETING final COMP (P33) 
OUT OF PLANE 0aTa(V90> 

OVERWRITE NBI'WITH' (-> CSM YDOT 
ROi L 180 DEG.ACQ MSFN 
RHO«>-58 *GAmMA«173 


« 4« 4 4 PPPP «»»*»*** *PPP P «■»# ««*»** P 

-5 (106+11) 

SPS THRUST SETUP <P40> 

#«-tt4*4*4*#**'*»*4*#******tt**#fr4*"»**4**»***4******* 
*-5 (106 + 11) •* 

4 •* 

* w#GDC ALIGN** * 


(0,154/110,0) 


« 


-« 


-8 ( 106 + 08 ) « 

SPS THRUST PROGRAM, V56 (P40) * 

-MANUAL mnvr TO 1 deg/set TO BURN -* 
attitude { •« 

<161 DEG) • 4 

( O', 166/271^.0) # 

-*«#*#« #4******** 4 «**##* »#««««*' 0 

' 8 ( 106 + 08 ) * -4 


KEY 40E 

f so in (Commanded r»p,y> 

KEY V56E 


p * 
p 4 
p * 


ALT, SET KNOB TO 60 NM 
FDAT'S§LECT"*1 '* . 

■ ATT' SET THUMbWHfELS TO NIS' 
MULL' ATT ERROR mEEDLES " ’ 

ON FOAi 1 WItH ATT 
' ' SET' THUMBWHEELS 
ATT SET-GDC 
OEPRESS GDC'ALIrN PB 
FDAI SELECT">l/2 
ATT SET-TMU 


f 

* 

i 

*# 

4* 

'ft- 

4 

P 

P 


RHCtARmED * P 

align roll to p p 

RHCrLOCKED " P # 

' PRO' P P 

06 18 (COMMANDED R,P,Y) * P 

MONITOR MNVR P # 

f 50 i n (Commanded r.p,y> * « 

MN Bus TIE (2 ), -on (UP) * 4 

SPS HE V|_V Tb (BOTH) -BP * « 


' p 

**MTVC CHECKS** * 

,* 

8MAG MOOE(3)-Att1/RATE2 * 

TVc SERVO PWR i’ACI/MNA * 

TVC SERVO PWR ’2.AC2/MN8 * 

TRANS CONTR PWR-ON * 

RHCPWR NORM 2-aC * 

GMBL MTRS PITCH 1 STRT-ON * 
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poor? * 

met EVENT 

PPfK^ 

# 


0 mhL mtKS yAR i STRT-OM 

«* « 

mHC-admFO 

* 



Thc-CLoCK« 1SE 

# * 

SiV Ti--D|iST (A) -NOp^Al 

* 

« 


RHC-APmEO 




* 


rho-\/ErIFY no ptVC 

* * 

OSkY PLANKS 




OMpt MtRS PITCH p-STPT-Om 


t 1 ' 

ft 

i 


«mrl mt«S Yaw • 2-STRT- n N 

» to 

06 40 <TFI»VG«PVM) 

ft 

ft 


SET SPS G I M P A L S TW ( 2 ) - 

. * * 

EMS moDF-POPmA|. 

ft 

ft 


PTTrH = -.52 

* '*-00+15 


ft 


VAw s + .5R 
RHC-VEplFY MTVr 
THC-NEtjrflwL 
RnC PWR nOKM 2-AC/OC 
RHC-LOcKEU 
PRO 

1« (CoMMAmOEIJ R,p.y) 

MONITOR ft t T TMtm 
F 50 1H (COMMANDED **P«Y) 

KEY enter 

F 50 PS <nn2'04*GMHL llQTvE TEST ) 

RHC PWp -DIRECT f ROT h) -MMA/mNB 
rAtE-HjGH 


9 tt 

# #-on+os 

* 9 
9 « 


PERFORM ULL a GE 


* a F 90 40 ( HE QHrST FOR ENGINE ENABLE) * 

* « PRO * 

* 9 Oft 40 (TFl,VG,nVM) * 

* 0 (lOft+16+07) 

* CSm COM RURN(6<5. 3*0^12. J*> 

0 (0,349/?7I ,0) 

* * SET Mf)C Et-RESE^*START * 


# AUTO RCS SEl A/r R0LL<4 )-mNA * * ’ MONITOR # 


ft 

PRO 

ft 

0 



SPS THRUST LT-ON 

to 

ft 

MONITOR QMhL OPIVE 

ft 

ft 


* 

OV INnTrATOR.DECPEASlMG 

to 

ft 

SEN Anl) Triv 

ft 

ft+oo+ni 



- 

to 

ft 

oft 4 C. (TFl, VG,DVM) 

to 

ft 



ULLAGF-OFF 

to 

***62*00 

FDAI Sc a LE-5/5 

to 

ft 

06 

40 

(TFC,VG,nVM) 

to 

ft 

ft 

* 



MONITOR SPS OPERATION 

to 

ft 

VFRlFY SPS TH ) t-OFF 

ft 

* 



PC ImotCATOrJ.95-105 PSI 

to 

# 

EMS MOoE STbv 

to 

* 



MONITOR SPS FNGtNE CUTCFF 

to 

a 

FMR FUnCTION-OV SET 

to 

* 



SPs THP'IST IT-OFF 

to 

« 

1 OM> CnH VC 

ft 

* 

F 16 

40 

<TFC.VG,PVv> 

to 

« 

EM 5 FUwCTlON-OV 

ft 

to 



C>V THRUST (BOTH) -OFF 

to 

ft 

trc-aRmed 

« 

to 



MONITOR 

to 


MISSION F RESCUE I I MELT ME APRT1 ?5«\q6r 



FVENT 


EVENT 


PROG 


get 
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rug 


» 

t 

* 

4 

4 

4 

4 

4 

- 4 ’ 

j 

# 

* 

* 

4 

4 

4 

* 

* 

4 

t* 

» 


PROG 

PC INDICATOR * o # -27 

SPS InJ VUV IND (4) -CLOSE » 

SPS HE'VLV TB(B0TH)-RP * 

sps gmbls Return to servo * 

NULL * 

GMRL MTRS-OFF (SEQUENTIALLY) * -12 
tvc servo pwr (roth) -of;f * 

FOAI ScAlE^S/I * • * 

RATE^LqW o 

ROT COnT PWR DIRECT (BOTH) -off* 

* -7 
0 

0 

' 0 
0 
0 

0..-0-7_ 
0 0 ' 


PRO' , 

16 be: (VG-BOdY) 

THC-nUlL Vg COMPONENTS 

THC-LOCKEO 

RHC-LOCKEO. 

EMS FUNCTlON-VHF RNG 
EMS ’MODE-VHF 'RN 0 • -- 
VHP RNg*RESET 


GET 

(106024) 

( 106026 ) 
(1 Oft+39) 

(106044) 


CALL MARKING R0UTINf<V87»VS7) 

(V93 after 3 marks processed) 

SUNSET 


TERMINATE MARKS <151 
MOVE To CMn SEAT 
TPI TARGETING FINAL COMP 
VERIFY OROpAL ( V8.3 ) 


(P34) 

(P40) 


SPS THRUST PROGRAM, V56 

auto mnvr to burn attitude 
(60 DEG) 

(0,247/74,0) . 
000000000000#*000*00000000tt0«00«004'»*'00000*0e***0 


(106044) 


0 

4 

MN 8US-‘TIE (2) -OFF ' 

# 0 


PRO 

# 4 

*4 

> i * * « 

F 37 BB - 

# 4 


"33 

(106018) 



RfmoezvOus nav Program 

(P20) # 


AUTO MNVR TO SXT TRACK 

4 


(1?7 DEG) 



(O’, 228/ 144,0) 

# 

_ 

MOVE TO LEs 


V2 Q 

(106+22) 

0 

- 

TPT TARGETING program 

{P 34) « 


Load N55 

4 


RP«02O83O 

* 


R3s+13000 



KEY 40E 

f so is (Commanded r‘,p*y> 

KEy VS6E 
PHC"ARMED_ 

ALIGN SoLL 70 

rhc-locked 

PRO 

06 is (Commanded R,p,v) 
monitor mnvr 

f bo is (Commanded r,p,y> 

MN BUS TIE (2 ) -oN (UP ) 
SPS HR V|_V T8 (ROTH) -BP 
SPS HE VLV (BOTH) "AUTO 
NONESS BUS-MNA 
PRO 

06 la (Commanded r,p,y) 

MONITOR ATT TRIM 


e 

•0 

#• 

0 

•0 

« 

#• 

* 

4 

4 

4 

* 

* 

4 


missiom f rfscuf r imeltne aprh ?5,;iq69 
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PFT 

c /F^T 

ppnrs 

rtP r 



E V fc A T 

PRO^ 

ft 

F 50 

i >j /commanded h,p,y) 

ft 

ft 




4MRL MTRS Yasv 2-STRT-OM 

ft 

ftftftftftftftftftftftftftftftftft ftftftftftftft ft ft ft ft ftftftftftftttftft ftftftftft*>ft ft ft ft ft ft 

ft 




StT SDS RTMHALs iw (?) - 

ft 

-5 

(106+46) 

* 


ft 




PITCH s -.52 

ft 



Sr>c THRUST SFIUP f P 4 n ? 

ft 




Yaw = + .59 

ft 

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft ftftftftftftftftftftftftftftft 

ft 




RHC-VFR1FY K'TVC 

ft 

*-5 

nn6+4f»> 


ft 

ft 




'thc-nfutpal 

ft 

ft 


- 

ft 

ft 



i 

RHC PWR NORM • 2-fl C/DC 

ft 

ft 


4*fil)C ALTON## 

ft 

ft 




WHC-LOCKFP 

ft 

ft 



ft 

ft 




PRO 

ft 

ft 



ft 

ft 


06 

1R 

(COMMANDFf) R,P»v> 

ft 

ft 


fl|.T StT • KtNOb Tn 6f) MM < 

ft 

ft 




MONITOR ATT TRIM 

ft 

«► 


FUal SfLECT-) i 

ft 

ft 

F 

So 

1R 

(COMMANDED R.P*v) 

ft 

ft 


'ATT SET' THUMh’^mfeLS TO '"IP 

ft 

ft 




KEv fnteR 

ft 

* 


mjll at r -ERROR NEEDLES 

ft 

ft 

F 

50 

25 

(002f)4 r ,RRPL nRT(-E TFST) 

ft 

ft 


Or! .FOA.1 1 wt'th . ATT • . • 

ft 

ft 



/ 

. PHC RWR DIRECT (DOTH) -MNa/MNB 

ft 

ft 


SET THUNl3iyHFFLS 

ft 

ft 



% 

pAte-hioh 

ft 

ft 


ATT SET-QDC 

ft 

ft 




AUTO.PrS PEL A/r ROLL (4 ) -MNA 

ft 

ft 


DEPRESS GUC ALTON PR 

ft 

ft 




•PRO 

ft 

ft 


FDA I SFLECT-1/? 

ft 

ft 




MONITOR RMBL DR?VE 

ft 

ft 


ATT StT-TMO 

ft 

ft 




SF 0 AMD TplM 

ft 

ft 



ft 

ft 


06 

40 

(TFI » VGrOVM) 

ft 

ft 


##"TVC CHECKS*# 

ft 

ft-0?*00 





ft 

ft 



ft 

ft 




FDaI SCAI F -5/5 

ft 

ft 


RMAQ A ODE (3> t-?TT1/RAtf? 

ft 

ft 




VERIFY sps th lt-off 

ft 

ft 


T«C StpVQ PWo I.ACl/MNA 

ft 

ft 




FMS MODF- STBY 

ft 

ft 


TVC StpVO PWR p-ACg/MNR 

ft 

ft 




F.MS FiiNCTTON-DV SET 

ft 

ft 


t TRANS CONjR PWR.On" 

ft 

ft 




LOAO'TnT VC 

ft 

ft 


RHC PWr'nOHM 2- AC 

ft 

ft 




£MS, FIINCTTON-DV 

ft 

ft 


OMpL mt«S Pi TCw 1 STRT-«%; 

ft 

ft 




thc-armed 

ft 

ft 


Rr-iRL MTHS YAtv-i STRT-ON 

ft 

ft 




RHC-ARMEO 

ft 

ft 


THC-CLOCKM rSF 

ft 

ft 




nv Thrust ( a ) -nodm al 

ft 

ft 


hHC-ARmEO 

ft 

ft-on+^B 




, h 

ft 

ft 


nnr-vtPlFT INO w TVC 

ft 

ft 




USKY PLANKS 

ft 

ft 


A'-iwL m tRs PITCH ?-sTrt-'>’ 

ft 





. 
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GET 


{•“VENT 
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PPOG 


«ET 


EVENT 


PROG 


««.OO+30 

* 

*-00*l5 

« 

#-(>0*05 


06 40 <TFJ«Vg*DVM) ' 

’ EMS MOOEiNORMAi. 


PERFORM ullage 


F 99 40 


06 4ft 


(REQUEST FOR ENGINE ENABLE) 
PRO 

{TFl i VG*DVM) 

6 » . (106*50*57) 

CSM- TP I bURN(*i5»0»5*9) 

( 0 f 202/14 » 0) . ' 

•«*«»««««««« 


#• 

#• 

* 

-# 

*♦<><>♦01 

* 

ft 

* 

ft 

ft 

ft 

f 

* 

* 

r 

ft 

* 

ft 

¥ 

« 


SET MDC eT*RESeT»STArt 
MONITOR t 

sps Thrust lt-on 
DV .INDICATOR-DECREASING 

ULLAGE-OFF 
06 40 (TFC»Vg*DVM) 

MONITOR SPS OPERATION? 

PC .INDICATOR-95-105 PSI 
MONITOR sps ENGINE CUTOFF: 
SPS THRUST LT-OFF 
F 16 40 (TFC,Vg*DVm) 

OV THRUST (BOTH) -OFF 
monitor: 

PC INDICATOR 8 o . 

SPS INJ VLV tN0(4)-cL 0$E 
SPS HE VLV tR (BOTH) -BP 


0 , 

a 

0 

0 

ft 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.0 

0„ 

0000 

+2 


SPS GMBLS RETURN TO SERVO * 
NULL. ' * 

GMBL MTPS-OFF (SEQUENTIALLY! # 
TVC SERVO PWR(BhTH)p.OFF * 

FDAI SCALF-5/1 * 

RATE-LOW # 

ROT CONT PWR DJp£CT(BOTH>^OFF# 


PRO * 

F 16 85 (VG-RODY) 

THC-NUlL vg components' 

thc-lockfd 

rhc-locked 

EMS FUNCTTON-VHp RNG 
EMS MODE-VHF RNG 
vhf rng-re$et 

MN BUS TIE (2) «OpF 
PRO" 

F 37 BB 


♦3 

♦ 11 
♦ 12 


0 
0 
0 
0 
0 
0 
0 

0 

* 

« 

* *- 

«# 

RENDEZVOUS NAV PROGRAM (P20) 

AUTO MNVR TO SXf TrACK 
(38 DEG) 

(0,247/53,0) 

mcci " Targeting program (pbsmpeo) 
move to le b 


n 07 * 00 ) 


CALL MARKING POUtINf<V9G»V87»V57> 
LOS 

TERMINATE MARKS te) 

mcci targeting ftNaI' comp (P35) 


MISSION F RESCUE HMELTME APRIL ?S,1P69 



APT FVFnT 


PPOG 
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n'~ r 


EvtNT 


PPOG 


♦ 13 + 5 


♦ 1 =1 


♦V* 

♦ 17 


+?6 

♦?7 

♦2**5 

♦ 30 

♦ 3 ? 


+ 33 

RGB THPUS T PROGRAM (P4i) 

BYPASS HURN ATTITUDE MK'Vp 
RC c THRUST SETUP (p4l) 

( 1 07 +O 5 +S 7 ) 

CS" MCCl C>*26 7/33 tO) 

tt * O ■«•«■•»■»<»■»* W ##«»’•*■ 4 MJ ^ <HHt * tt tt O * 

MCC2 TaRrEtInG PROGRAM (PG*> (P?01 
CA| L MARKING HOUTXvF(V93,V97,v‘57) 

( 107 + 14 ) 

SIIMRTSF : + 44 

TPOMTNaTE MARKS(R) 

MOVE Tn CMn SEAT 


( 1 0 ?+ 24 ) 

THRUST MONITOR ING PnCGP/vM (P47) 
V8q» PERFORM PRA*TNr AN[) LOS 

Control 

.&**#<* ##****#**###*** 4 ’*****# ***■»*#<** 



braking 

GaTfg 


Reticle 

ANGLE * 


30 

KPS 

AT 

6000 

FT 

.13 

OEG + * 


20 

FPS 

AT 

3000 

FT 

.26 

DEG. « 


lo 

FPS 

AT 

2500 

FT 

,54 

DEG , * 


5 

FPS 

AT 

500 

FT 

1 + &0 

DFG + * 


*#* 1 *##**tt**##*tt*#*>###tt# **#**# ******* 
(107+34+57) 

+ PF 

# ft ft * ftft ft ft ftftftftftftft ft ftft « ft ft ftftftftft ftftftftftftft* 


MCC? TARGETING FTiMrtL COMP (P35) 

RC« THRUST PROGRAM (p4i) 

BYPASS BUrN ATTjTtjnE MNVR 
RCS THRUST SETUP (P41) 

Cl 07+20 + 57) 

«ftftft***ft«ftftftftft «#**•**«<» «•#*«# *«>*<♦«.** 

CS*' mCC2( 0,300/23+0) 

* ftft 4 ftftftftftftftftft ftft** ftftftftftftft* ft ft* ftftftftft * 


mnvR To coaS Track (VR 9) <pnoi 
(BS deg) 

(0,265/348.0) 


MISSION F RESCUE IfMELTME APPTI P5 *]o6q 
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9.4.2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES 
CSM ACTIVE LM RESCUE - PARTIAL PHASING) < 40 FPS 
(MISSION F) 

IT - INITIATE TRACK 
CT - CEASE TRACK 

(OUT-OF-PLANE SUN ANGLE IS 4 DEG) 


SUN ANGLE 


GET 

EVENT 

(LOS TO 
DEG 

100:46 

PARTIAL LM PHASING 


100:48 

SUNSET 


101:33 

CSM RESCUE 


101:35 

SUNRISE 


101:44 

IT (VHF) (V93, 33/33) 

15 

101:49 


30 

101:54 


' 46 

101:59 


63 

102:04 


80 

102:09 


97 

102:14 


113 

102:17 

CT (VHF) 

123 

102:31 

CSM CSI ONE 


102:40 

SUNSET 


102:54 

IT (VHF) (4/3, V93, 11/12) 


103:09 

CT (VHF) 


103:29 

SUNRISE 


103:52 

IT (VHF) (4/3, V93, 19/20) 

48 

103:57 


68 

104:02 


98 

104:07 


105 

104:12 


129 

104:15 

CT (VHF) 

141 

104:24 

CSM CSI TWO 


104:30 

IT (SXT/VHF) (V93 ,6/5,V93 s 35/36) 

171 

104:33 

SUNSET 

163 

104:35 

CT (SXT) 


105:11 

CT (VHF) 


105:20 

CSM CSI THREE 


105:21 

SUNRISE 


105:24 

IT (SXT/VHF) (4/3, V67, 00057, 00034, 00001 ;8/9) 

77 

105:29 


87 

105:33 


98 

105:36 

CT (SXT/VHF) 

101 

105:48 

CSM PLANE CHANGE 


105:54 

IT (SXT/VHF) (4/3,V93,6/7) 

84 

105:59 


73 

106:04 

CT (SXT/VHF) 

62 

106:16 

CSM CDH 


106:24 

IT (SXT/VHF) ( 4/3 , V 93 ,11/12) 

4 

106:26 

SUNSET 

9 

106:39 

CT (SXT/VHF) 


106:51 

CSM TP I 


106:54 

IT (SXT/VHF) (V93,8/8) 


107:02 

CT (SXT/VHF) 


107:06 

CSM MCCl 


107:08 

IT (SXT/VHF) (V93 ,9/9) 


107:14 

SUNRISE 

96 

107:17 

CT (SXT/VHF) 

96 

107:21 

CSM MCC2 


107:35 

TPF 
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9.4.3 CSM ATTITUDE SUMMARY 
** ■* * 

INERTIAL AND ORDEAL FDAI BALL GIMBAL ANGLE PROFILE 
FOR THE LM PARTIAL PHASING < 40 FPS RESCUE CASE 

(MISSION F) (YAW = 0.0) 

** ^ ** 


TIME 

GET 

ROLL 

PITCH 

ORDEAL 

PITCH 

INERTIAL 

PITCH 

MNVR 

100:46 

180 

307 

193 


101:19 

180 

150 

283 

98 

101:33 

180 

180 

283 


101:36 

180 

322 

56 

133 

102:19 

180 

165 

103 

174 

102:31 

180 

180 

103 


102:51 

180 

320 

177 

74 

104:24 

180 

335 

257 


104:26 

180 

317 

231 

26 

105:20. 

180 

18 

121 


105:22 

180 

18 

120 


105:48 

180 

135 

149 * 


105:50 

180 

132 

139 

10 

106:04 

0 

154 

no 


106:08 

0 

166 

271 

161 

106:16 

0 

349 

271 


106:18 

0 

228 

144 

127 

106:44 

0 

247 

74 

60 

106:51 

0 

202 

14 


106:53 

0 

247 

52 

38 

107:06 

0 

267 

33 


107:21 

0 

300 

23 


107:23 

0 

265 

348 

35 

107:35 

0 

298 

348 
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9.5 LM ZERO INSERTION 



9.5.1 Summary Timeline -142- 

LM INSERTION EQUALS 0 FpS RESCUE TIMELINE 


-29 


-9 


GET EVENT 


PROG GET EVENT 


PROG 


( 102*46+ 

d02*68> 

(102*53) 

(102*56) 

(103-01) 

(103*03) 

(103*06) 

(103*23) 


18 ) 

*#*##******#*#*#**f ###*###*#####*# 

CSM INSERTION 8UpN(i7SU»0f-l07.1) 

(180*32/272*0) 

'«#**#*#*##■*#<»*#»#*#***##»*#*#<*****. 


MOVE TO CMO SEAT 

CSi TARGETING FINAL (p32) (P20) 
COMP 

OVERWRITE N81 WIThMCSm YDOT 

(103*26) 


SUNSET 

IMU REALIGN TO REFSMMAT 
(OPTION 3) 


SPS THRUST PROGRAM* V56 (PAO) 

AUTO MNVR TO BURN attitude 
(P52) <5 DEG) 

(ISO *136/293*0) 


MCC-H UPLINK (LM VECTOR) (POO) 

MOVE TO LEB 

RENDEZVOUS NftV PROGRAM (P20) 

AUTO MNVR TO SXT TRACK 
(103 DEG) 

(180.165/16*0) 

CSX TARGETING PROGRAM (p32)(p20) 
LOAD N55 RU-00001 
R2»*20830 
R3*»+13000 

CALL MARKING ROUTINE (V93.V87*V57) 
(V93 AFTER 5 MKS PROCESSED) 

TERMINATE SXT*CONTtVHF 
V90 (CSM) 

COPY CSM YDOT 


*-6 (103*26) *- 

* KEY AOE 

*• F 50 18 (COMMANDED R»P*Y) 

* " ■ KEy V56E 

*'■ RHc^ARMED 

* ALIGN ROLL* TO 180 DEG 

* RHC»L0CKED‘ 

•* PRO 

* 06 is (Commanded r.p,y> 

* ' MONITOR MNVR 

* F 50 18 (COMMANDED R*rP,Y> 

* MN BUS Tl£(2)*0N(UP) 

•- SPS HE VLV T8(8OTH)-0P: 

** SPS h£ VLV I80TH) -auto 

* NOneSS BLiS-MNA 

*• PRO 

* 06 10 (COMMANDED R*P,Y> 

* MONITOR ATT TRIM 

*• F 50 18 (COMMANDED R^P.y) 

#**»*****#****»<**«**«*#*#**# ««•«««»»»«•«»•« «•««**. 


TERMINATE MARKS (20) 


MISSION F RESCUE TIMELINE APRIL 25* 1969 


$ •* * f m * 



EVENT 


RET 


„ -T44- 
PROG 


(103+25) 



ft 


LOS 


ft 

-5 (103+27) 



ft 


sps thrust setup 


ft 


ft 

*<*5 < 103*27) 


ft 

ft 

ft 

ftftGDC ALIGNftft 

* 

ft 

# 


ft 

ft 

« 


# 

ft 

ft 

ALT SET KNOB TO 60 Nm 

ft 

ft 

ft 

FDAI SELECT-! 

ft 

ft 

ft 

ATT SET THUMBWHEELS TO N18 

ft 

ft 

ft 

NULL ATT ERROR NeEoLeS 

ft 

ft 

ft 

ON FDAI 1 WITH ATT 

ft 

ft 

ft 

SET THUMBWHEELS 

ft 

ft 

<1 

ATT SET-GDC 

ft 

ft 

ft 

depress goc align PS 

ft 

ft 

ft 

FDAI SELECT-1/2 

ft 

ft 

ft 

ATT SET-TMU 

ft 

ft 

ft 


ft 

ft 

ft 

ftftMTVC CHECKSftft 

ft 

*-02*00 

ft 


ft 

ft 

ft 

BMAG MODE (3) -ATT 1/RATE2 

ft 

ft 

ft 

TVC SERVO PWR 1-aCI/MNA 

ft 

# 

ft 

TVC SERVO PWR 2-AC2/MNB 

ft 

ft 

ft 

TRANS CONTR PWR-ON 

ft 

ft 

ft 

RHC PWR NORM 2-Ac 

ft 

ft 

ft 

GM8L MTRS PITCH 1 STrT-ON 

ft 

ft 

ft. 

GMBL MTRS YAW 1 STRUON 

ft 

ft 

* 

thc-clockwise 

ft 

ft 

• 

RHC-ARMED 

ft 

*-00+35 

ft 

rhc-verify no mtvc 

ft 

# 

ft 

GM0L MTRS PITCH 2-STrT-0n 

ft 

*-00+30 

« 

GM8L MTRS YAW 2-SfRT-ON 

ft 

ft 
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get event prog 

SET SPS GIMBALS TW (2) * * 

PITCH * -.52 ft 

YAW a +.59 * 

RHc-VERIFY mTVc « 

THc-NEUTRAl * 

RHc PWR NORM 2-AC/DC *' 

RHC-LOCKED ft 

PRO ft 

06 la (Commanded r.p.yj * 

MONITOR ATT trim •* 

F 50 18 (COMMANDED RiP»Y) ft 

KEY ENTER ft 

F SO 25 (OO2O4 t 0MBL DRIVE TEST) ft 

RHC P#R DIRECT ( BOTH) «^NA/MN0 * 
RAte w H5GH *' 

AOTO RCS SEL a/C ROLL (4) "MNA *■ 
PRO ft 

MONITOR GM0L DRIVE » 

SEQ AND TRIM *■ 

06 40 (TFI.VG.DVM) ft- 

FDai SCAtE-5/5 ft 

VERIFY SPS TH LT-OFF *■ 

EMS MODE ST0Y ft- 

EMS FUNCTION-DV SET » 

LOAD CSI Vc * 

EMS FUNCTlON-DV ft 

thc-armed' * 

RHc-ARMED ft 

DV THRUST (A) -NORMAL * 

#■ 

DSKY BLANKS ft* 

ft 

06 40 (TFI»VG»DVM) * 
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GET 


EVENT 


PROG 


* EMS MOOE-NORMAL » 

*-00*15 * 

* PERFORM ULLAGE * 

*-00*05 * 

* F 99 40 (REQUEST FOR ENGINE ENABLE) * 

* PRO * 

* 06 40 (TFI*VG*DVM) * 

0 (103*32+19) 

«44a#444444«##4#4444* 

CSM CSI BUpN(-39 % 0*0*0) ‘ 

(180,180/293,0) 

#444*44444444#444**444444444444«44 

SUNRISE 

«»»•••«*•»««««*«»«««»««•»••«•«*»«»••««»«*•««*•«•« 

* SET MDC ET-ReSET, START * 

* MONITOR ~ * 

* SPS THRUST LT.ON * 

* DV INDICATOR-DECREASING * 

•♦00401 « 

* ullage-off * 

* 06 40 (TFC*VG*dVM) * 

•• MONITOR SPS OPERATION • 

* PC INDiCATOR-95-TOS PSI * 

MONITOR SPS ENGINE CUTOFp * 

SPS THRUST LT-OFF " • 

F 16 40 (TFC, VGtOVM) “ * 

OV THRUST (BOTH) -OFF * 

MONITOR • 

PC INDICATOR -n 0 *■ 

SPS INJ VLV InD<4)-CL0SE • 

SPS HE VLV TB (BOTH) -BP ♦ 

SPS 0M8LS RETURNTO SERVO * 

NULL • 


i 

GET 


EVENT 

PROG 

i* 



GMBL MTRS-OFF (SEQUENTIALLY) 

ft 

4 



TVc SERVO PWR (BOTH) -OFF 

ft 

♦ 



FOAl'SCALe-5/1 

ft 

# 



RATE-LOW 

ft 

« 



ROT CONT PWR DIRECT (BOTH) -OFF* 

# 



PRO 

ft' 

« 

F 

1* 

85 (Vq.BODY) 

ft 

# 



tmc-null. vg .components 

ft 

* 



thc-locked 

ft 

« 

1 


RHc-LOCKED 

ft 

* 



EMS FUNCTioN-VHF RN® 

ft 




EMS MOOE-VHF RNG 

ft 

* 



vhf rng-reset 

ft- 

# 



MN BUS TIE (2) -off 

•ft* 

#• 



PRO 

ft 

* 

F 

37 

bb 

ft^ 


(103*34) ‘ * • 

RENDEZVOUS NAV PROGRAM (P2Q) 

AUTO MN9R TO SXT TRACK 
(27 OEG) 

( l80» lS8/266«0) 

MOVE To UB 

-24 (103*40) 

call marking routine (vs7*V57) 

AFTER 3 MARKS PROCESSED 
V67#lOAD WR(*O0OS7 f 4OO034+*OOO0i) 

-12 (103*52) 

TERMINATE MARKS (12) 

OUT OF PLANE DATA1V90) 

EXTERNAL OV PROGRAM (P30) (P?6) 
LOAD OUT OF PLANE DATA 
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GET EVENT PROG 

"8 <103+56) 

RC5 THRUST PROGRAMfVgG (P41) 

BYPASS BURN ATTITUDE MNVR 
RCS THRUST SETUP 
( 1 04+04+00 ) 

#* *»»«#<*#■&«• a####***###** «H» *# # 

csm plane change < iso*i7|/2o5*o) 
«*«**»«««««»« 

(104+05) 

RENDEZVOUS NaV PROGRAM (P2o) 

AUTO MNVR TO SXT TRACK 
<25 OEG) 

(I80t 147/180*0) 

-30 (104+07) 

CDH TARGETING PROGRAM <P33) (P20> 

“28 (104+09) 

call marking Routine (V 87 r vs7) 

(V93 AFTER 3 SXT MARKS PROCESSED) 

(104+12) 

AOS 

-13 (104+24) 

TERMINATE MARKS (15) 

MOVE TO CMD SEAT 
ROLL 180 DEG»ACQ MSFN 
(Ot 155/133*0) 

(RHO -35* GAM 0) 

CDH TARGETING FINAL <P33> (P20) 
COMP 

OUT OF PLANE DaTa(V9g) 

OVERWRITE N81 WiTHU)CSm YDOT 


GET EVENT prog 

(104+28) 

SPS THRUST PROGRAM *V56 <P'»0) 

AUTO MNVR TO 0URN aTTITuOE 
(90 OEG) 

(0*245/231 #0) 


0-9 

(104+28) 


' ‘ 

0 

« 



KEY 40E 

to 

to 

F 50 

18 

(Commanded r*p*yj 

to 

o 



KEY V56E 

to 

ft 



RHc-ARMED 

to' 

* 



ALIGN ROLL TO 0 DEG. 

to 

to 



RHC-LOCKED 

to 

#- 



PRO 

to 

to 

06 

16 

(COMMANDED R*P«Y> 

to 

to 



monitor mnvr 

O' 

to 

F 50 

18 

(COMMANDED R*P,Y> 

to 




MN gUS TIE(2) -ON (UP) 

to' 

to 



SPS HE VLV TB (BOTH) -0P 

to 

to 



SPS HE VLV<BOTH)«AUTO 

to 

to 



noness buS-mna 

to 

O 



PRO 

to- 

to 

OP 

18 

(COMMANDED R*P,Y) 

to 

to 



MONITOR att trim 

to 

to 

F 50 

18 

(COMMANDED R»P*Y> 

to 


-5 

(104+32) 


• 




SPS 

thrust setup 

(P40) 


♦-5 

(104+32) 



to 

to 


**$DC ALI3N** 

to 

to 




to' 

to 




to ■ 

to 



alt SET KNOB TO 60 nm 

to 
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-9 
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« 

• 

4 

4 

• 

« 

« 

« 


#• 

«• 

ft 

#■ 

ft 

ft- 

#■ 

*- 

ft 

ft 

ft 

ft 

ft- 

« 


ft 

ft 


GET 
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EVENT 

PROG 

get; 

EVENT 


PROS 


FDAI SELECT-1. 

ATT SET THUMBWHEELS TO Nl8 

null aTt error needles 
ON FDAI 1 WITH aTt 
set' thumbwheels 

ATT SET-GDC 
DEPRESS GDC ALIGN P8 . 

FDAI SELECT-1/2 
ATT SET-TMU 

**MTVC CHECKS** * 

BMAG M0DE<3)*ATTl/RATE2 
TVC SERVO PWR 1-ACl/MNA 
TVC SERVO PWR 2-ACZ/MNB 
TRANS CONTR PWR-ON 
RHC PWR NORM 2»Ac 
GMBL MTRS PITCH' 1 STrT-ON 
QMBL MTRS YAW I STRT-ON 

thc-clockwise 

RHC-ARMED 

RHC-VERIFY NO MTVC 
GMBL MtRS PITCH S-STrT-ON 
GMBL MTRS YAW Z-STrT-ON 
SET SPS GIMBALS TW(2)~ 
PITCH * -.52 
YAW a 4.59 
RHC-VERIFY MTVC 

thc-neutral 

RHC PWR NORM 2-AC/DC 

rhc-locked 

PRO 

06 IB (COMMANDED R»P#Y) 

MONITOR ATT- TRIM 


ft’ ft 

F 50 

le 

(COMMANDED R.P,Y> 

ft 

# # 



KEY ENTER 

ft 

ft' * 

F 59 

25 

(00204.GMBL DRIVE TEST) 

ft 

ft ft 



RHc PWR OXRECT(BOTH)-MNA/MnB 

ft 

ft # 



RATE-HIGH 

ft- 

« ft 


. 

aOto Res sel a/c roll<a>-mna 

ft* 

ft ft 



PRO 

ft' 

ft' * 



MONITOR GMBL drive 

ft 

ft ft 



SEQ ANO TRIM 

ft 

ft- ft 

06 

AO 

(TFi*VG#DVM) 

ft* 

* *-02*00 




ft' 

# ft 



FDAI SCALE-5/5 

ft’ 

# # 



VERIFY SPS TH LT-OFF 

ft- 

ft- ft 



EMS MODE’ STBY 

ft* 

* ft- 



EMS FUNCTlON-DV SET 

ft 

ft- 



LOAD COH Vc 

’ft* 

* ft. 



EMS FONCTlON-DV 


# ft 



thc-armeo" 

ft’ 

ft* ft 



RHC-ARMED 

ft. 

ft ft- 



pV THRUST < A I-NORMAL 1 


ft* ft*00*35 



. 

ft’ 

ft- #• 

i 


osky blanks 

ft* 

# ft^OOOO 




ft' 

ft- ft 

06 

40 

(TFJ»VG»DVm) 

ft 

ft' ft 



eRs mode-normal 

ft* 

* ft-00n& 




ft 

ft '# 



perform ullage 

ft 

* **00+05 




ft- 

# # 

F ?? 

40 

(request for engine enable) 

ft’ 

ft- ft 



pro ~ ‘ • 

ft 

# ft* 

06 

♦0 

, (TFXtVG’OVM) 

ft- 


ft- *ftft*«**ftftftftft#*ftftft#**»ft*ft»***ft***ft#ft»*ft*#***«ftftftftft- 

ft- 

ft 
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EVENT 


EVENT 


PROG 


GET 
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PROG GET 


0 „( \ 04 + 36*43) 

«*#*»#**#####* «h»<hhhhh>##<»<hhhmmk»### 
CSM COH BURN (~*8»0»42*6) 
(0*269/213*0) 


• 



SET MOC ET-RESET*START 

ft 

ft 



MONITOR 

ft 

ft 



SPS THRUST LT-ON 

ft 

# 



ov Indicator-decreasing 

#- 

*♦00*01 





ft 



ULLAGE-OFF 

* 

# 

06 

40 

(TFC»VG,dVM> 

ft 

ft 



MONITOR SPS OPERATION 

* 

ft 



PC INDICATOR-»95-1o5 PSI 

ft 

« 



MONITOR SPS ENGINE CUTOFF 

ft 

ft 



SPS THRUST LT-OFF 

ft 

ft 

F 16 

40 

(TFC,VG»DVM) 

ft 

ft 



DV THRUST (BOTH) -OFF 

ft 

ft 



MONITOR 

ft 

* 



pc indicator * o 

ft 

ft' 



SPS INU VLV IND(4)-CL0SE 

<1 

ft 



SPS HE VLV TB<B0'Jh)-6p 

ft 

ft 



SPS GMBLS RETURN TO SERVO 

♦ 

ft 



NULL 

♦ 

ft 



GMQL MTRS-OFF (SEQUENTIALLY) 

ft 

• 



TVC SERVO PWR (BOTH) "OFF 

ft 

ft 



fdai SCALE-5/1 

ft 

ft- 



rate-low 

ft 

ft 



ROT CONT PWR DIRECT ( BOTH) -OFF* 

ft 



PRO 

ft 

• 

F 16 

85 

(VG-BODY) 

# 

ft 



thc-null vg components 

* 

* 



thc-locked 

* 


ft 

RHC-LOCKED 

ft 

ft 

EMS FUNCTlONfVHF RNG 

ft 

ft 

EMS MODE-VHF RNG 


♦ 

VHp RNG-RESET 

ft 

ft 

MN gUS TIE(2) -OFF 

ft 

# 

PRO 

ft 


F 37 BB 

ft 


*37 


32 

RENDEZVOUS NAV PROGRAM 
AUTO MNVR TO SXT TRACK 
(70 OEG) 

(0,224/160,0) 

(P20) 


TPI TARGETING PROGRAM 
LOAD N35 R2*+20830 

(P34) (P20) 

30 

R3»*13000 



call marking routine (V 87,vs7) 

<V93 AFTER 3 SXT MARKS PROCESSED) 

(104*53) 

‘ SUNSET 

Terminate marks ( ia> 

MOVE To CMD SEAT . 

TPI TARGETING FINAL (P34MP20) 
COMP 

VERIFY ORDEAL (V83) 

SPS THRUST PROGRAM, V56 (P40) 

Auto mnVR to burn attitude 
(95 DEG) 

(0,165/353,0) 
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EVENT 
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PROG 


##•**##*##* * 


9 

* 



KEY 40E 

9 9 

9 

F 

50 

18 

(COMMANDED R»P?Y) 

9 9 

9 




KEY V56E 

9 - 9 

# 




RHC-ARMEO 

9 9 

9 




align roll TO 0 deg 

9 9 

9 




rhc-lockeo 

9 9 

9 




PRO 

9 ' 9 

9 


06 

18 

(COMMANDED R,P»Y) 

9 ' 9 

9 




monitor mnvr 

9 9 

9 

F 

50 

18 

(COMMANDED R,P»Y) 

9 9 

9 ■ 




MN BUS TIE (2)-0N(UP) 

9 ’ 9 

9 




SPS HE VLV Tb(B0TH)-8P 

- 9 9 

9 




SPS HE VLV (BOTH) -AUTO 

9 ' * 

9 




NONESS BUS-MNA 

9 ' 9 

9 




PRO 

9 , 9 

9 


.06 

18 

(COMMANDED R,P?Y) 

9 * 9 

9 




monitor ATT trim 

9 9 

9 ’ 

F 

50 

18 

(COMMANDED R,P»Y> 

9 9 


•*§• * 
sps thrust setup * 

«*s © « 

* **GDC ALIGN** * * 

* #• * 

• * * 

* ALT SET KNOB TO 60 Nm * * 

* FDAI SELECT-1 « * 

* ATT SET THUMBWHEELS TO N18 *• * 

* NULL AfT ERROR needles * * 

* ON PDAl 1 WITH ATf * *■ 

* set thumbwheels *- * 
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GET EVENT PROG 

ATT SET-GDC * 

DEPRESS GDc ALIGN PB * 

FOAf SELECT-l/2 * 

ATT SET-TMU * 

«- 

**MTVC CHECKS** * 

*- 

8MAG M00EO)‘«ATTl/RATE2 *• 

TVC SERVO PWR 1-ACl/MNA *• 

TVC SERVO PWR 2oAC2/MNB * 

TRANS CONTR PWR-ON *• 

RHC PWR NORM 2-AC *• 

GM8L MTRS PITCH 1 STRT-ON *■ 

ombl MTRS VAW 1 STRT-ON *• 

THCwCLOCKWlSE *' 

RHc»ARMED *- 

RMc-VERIFY no mtvc *■ 

0MBL HTRS PITCH '2-STRT-QN *' 

GM0L- MTRS YAW -2-STRT-ON *■ 

SET SPS GIMBALS TW (2) • 
PltCH- m -,52 #- 

YAW « *,59 * 

RHc-VERIFY mtvc *- 

THC-NEUTRAl ’ *• 

RHC PWR NORM 2-AC/DC *• 

rhc-locked •- 

PRO » 

06 18 (COMMANDED R?P,Y) *' 

monitor ATT trim *■ 

F 50 18 (COMMANDED R?P*Y> *• 

key enter » 

F SO 25 ( 00204, GMBj. ORIVE TEST) *• 

RHc PWR DIRECT ( BOTH) -MNA/MmB * 
RATE-HIGH *• 



- 1 50 - 

get event prog GET EVENT PROG 

O AUTO PCS SEL A/C R0Ll( 4)-MNA # **##tt**»*#***#»*#*«#*#»#*«**4*»**#*#»*»tt*#® , #****» 


ft 



PRO 

ft ft 




set moc ET-RESeT *start 

ft 

ft 



MONITOR GMRL DRIVE 

ft ft 




monitor 

ft 

ft 



SEQ AND TRIM 

ft ft 




SPS THRUST LT-ON 

ft 

ft 

Q6 

40 

(TFI*VG9QVm) 

ft ft 




i)V INDICATOR-DECREASING 

ft* 

*•02*00 




* **00*01 





ft’ 

ft 



FOA I SCALE-5/5 

ft' ft 




ullage-off 

ft 

ft 



VERIFY SpS TH LT-OFF 

'ft ft 


06 

40 

(Tpc«VG*DVM> 

ft' 

« 



EMS MODE STBY 

ft ft 




MONITOR SPS OPERATION 

ft' 

ft 



EMS FUNCTION-DV SET 

ft ft 




PC INDICATOR-9S«lo5 PSI 

ft 

ft 



LOAO TPI VC 

ft ft 




MONITOR SPs ENGINE CUTOFF 

ft' 

ft 



EMS FUWCTION-OV 

ft ft 




SPS THRUST LT«OFF 

ft* 

ft 



THC-ARMEO 

ft ft 

F 

16 

40 

(TFC*VG*DVm> 

ft 

* 



rhc-armed 

ft ft 




DV THRUST (0OTH) -OFF 

ft' 

ft 



DV THRUST (A) -NORMAL 

ft' ft 




monitor 

ft* 

**=00*35 




ft ft 




PC INDICATOR » 0 

’ ft’ 

ft 



DSKY BLANKS 

* * 




SPS INJ VLV IND(4)«CL0Se 

ft 

*•00*30 




ft ft' 




SPS HE VLV TB (BOTH) -BP 

ft 

ft 

06 

40. 

(TFI,VG*DVm) 

ft- ft 




SPS gmbls return TO servo 

ft 

« 



EMS MODE-NORMAL 

ft ft 




NULL 

ft' 

t 

*•00*1 5 




ft ft 




GMBL MTRS"OFF(SEQUENTIALLY) 

ft 

ft 



PERFORM ULLAGE 

ft ft 




TVc SERVO PWR (BOTH) -OFF 

ft 

*•00*05 




ft ft 




FDai SCALE-5/1 

ft' 

ft 

F 99 

40 

(REQUEST FOR ENGINE ENABLE) 

ft ft 




RATE"LOW 

ft 

ft 



PRO 

ft ft 




ROT CONT PWR DIRECT (BOTH) -OFF* 

ft 

06 

40 

(TFI*VG»0VM) 

ft ft 




PRO 

ft 

#*«####<»<hmhhmmm*#*hmmmhhmhhmhhkhhhhhmkh><hhhmmh*##* o 

F 

16 

85 

(VG-BODY) 

ft 

(105*16+47) 


ft 




THc-NULL Vg COMPONENTS 

ft 

4 






THC-LOCKED 

ft 



CSM 

TPI BURN(-2l.l»0*-.8) 

ft 




rhc-locked 

ft 




(0,180/353*0) , 

ft 




ems FUNCtlON-VHF Rng 

ft 
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GET EVENT 
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PROG 


* EMS MODE-VHF RNG * 

*• VHF RNG-RESET * 

* ' MN BUS TIE (2) -OFF * 

* PRO * 

* F 37 BB * 

*«*###*##*•♦#**#»########•*#*#****#*##«>*»♦##***## 


♦26 

♦27 


♦2 

♦4 
♦IX 
♦ 12 

♦13.5 
♦ 15 


RENDEZVOUS NAV PROGRAM (P20) *28.5 

AUTO MNVR TO SXT TRACK 
(61 OEG) 

(0.246/54.0) 

MCC. TARGETING PROGRAM (P35) (P26> *30 

MOVE TO LEB DURING AUTO MNVR 


CALL MARKING ROUTINE (V93.V07.V57) 
TERMINATE MARKS(T) 


♦32 


MCC TARGETING FINAL (P35) (P20) 
COMP 


RCS THRUST PROGRAM (PM) 

BYPASS BURN ATTITUDE MNVR 
RCS THRUST SETUP <P41) 

(105+31+47) 

***#«##»###»##■&#*###«»#*«##»*«**#*• 

MCC1 BURN(0. 265/37.0) 

***##•#**#****###*#*######*•*«*##*<»*• 


♦ 16 
♦ 17 


LOS 

MCC TARGETING PROGRAM (P35) (P20) 
POSSIBLE MNVR TO SXT TRACK 

CALL MARKING ROUTINE (V93.V07.V57) 
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GET 

(105*40) 


EVENT 


PROG 


SUNRISE 

TERMINATE MARKS (9) 

MCC TARGETING FINAL (P35)(P?0) 

COMP 

RCS THRUST PROGRAM (P41) 

BYPASS BURN ATTITUOE MNVR 
RCS THRUST SETUP (P41) 

(105+46+47) 

#<**##*#&*##*#*####**#*********#«**■ 

MCC2 6uRN(0*286/23»0) 

###**##*#*#****#•****##*##***«■#*#**' 

AUTO MNVR TO COAS TRACK(V89MPOO> 
MOVE 1 - TO CMO SEAT 
(37 DEG) 

(6.254/346.0) 

1 CALL: P47 AT RM.25N.M. 

THRUST MONITOR PROGRAM (P47) 

V03. PERFORM BRAKING AND 

los Control 

*#*#-»*##*#»*#**#**w#**»#a**##***«.#-&*. 

* BRaKTNg GATES RETICLE* ANGlE' *• 
4 30 FPS AT 6000 FT ‘ 7T5“ DEG. 

« 20 FPS AT 3000 FT •§& DEG. *• 

p io FPS At 2500 FT .54 DEG. •• 

’* 5 FPS At 500 FT W60 DEG. *- 
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SET EVENT PR09 

*51 ( 106 * 07 * 47 ) 

TPF 

# *#### •&««***« **»*«*©*# 


mission f rescue timeline april 25* 1969 



-153- 


GET 

9.5.2 NAVIGATION SUMMARY 
LM INSERTION = 0 FPS 

P20 NAVIGATION SUMMARY WITH SUN ANGLES 
IT - INITIATE TRACK 

PT - ppAC p TPAfk’ 

(OUT-OF-PLANE SUN ANGLE IS 4 DEG) 
EVENT 

SUN ANGLE 
(LOS TO SUN) 
DEG 

102:46 

CSM INSERTION BURN 


• 

SUNSET 


103:03 

IT (SXT/VHF) ( V93 ;6/5 ;V93 ; 14/1 5 ) 


103:08 

CT (SXT) 


103:23 

CT (VHF) 


103:32 

CSM CSI BURN 



SUNRISE 


103:40 

IT (SXT/VHF) (4/3 ;V67, 00057 ,00034, 00001 ;8/9) 158 

103:45 


172 

103:50 


174 

103:52 

CT (SXT/VHF) 

168 

104:04 

CSM PLANE CHANGE 


104:09 

IT (SXT/VHF) ( 4/3, V93, 11/12) 

123 

104:14 


109 

104:19 • • 


97 

104:24 

CT (SXT/VHF) 

83 

104:37 

CSM CDH BURN 


104:47 

IT (SXT/VHF) (4/3, >93,14/15) 

19 

104:52 


1 

104:53 

SUNSET 

1 

105:05 

CT (SXT/VHF) 


105:17 

CSM TP I BURN 


105:21 

IT (SXT/VHF) (V93.7/7) 


105:28 

CT (SXT/VHF) 


105:32 

CSM MCC1 BURN 


105:33 

IT (SXT/VHF) ( V 93 , 9/ 9 ) 


105:40 

SUNRISE 

93 

105:42 

CT (SXT/VHF) 

94 

106:02 

CSM MCC2 BURN 


106:08 

TPF 
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9,5,3 CSM ATTITUDE SUMMARY 
INERTIAL AND ORDEAL FDAI BALL GIMBAL ANGLE 
PROFILE FOR LM INSERTION = 0 RESCUE CASE 
(MISSION F) (YAW « 0,0) 


TIME 

GET 

ROLL 

PITCH 

ORDEAL 

PITCH 

INERTIAL 

PITCH 

MNVR 

102:46 

180 

32 

272 


102:56 

180 

165 

16 

103 

103:26 

180 

156 

293 

5 

103:32 

180 

180 

293 


103:34 

180 

158 

266 

27 

104:04 

180 

173 

205 


104:05 

180 

■ 147 

180 

25 

104:26 

0 

155 

133 


104:28 

0 

245 

231 

98 

104:37 

0 

269 

231 


104:40 

0 

244 

160 

70 

105:09 

0 

165 

353 

95 

105:16 

0 

180 

353 


105:19 

0 

246 

54 

61 

105:32 

0 

265 

37 


106:02 

0 

286 

23 


106:04 

0 

254 

346 

37 
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9.6 LM PARTIAL INSERTION 



. 9. ft, ] SUMMARY TJMELINE 


-1 56- 


GfT FvEnt PpOg 

(LM INSERT t0m«i2() fpS> 

(102+43+18) 

**##*# #**##*# *#*###**###<*<» **#*<*<>■&* 
LM INSERTION tJURM (-106.8, 0**54. ?> 
##*##* a###*##** ■*>#■«##*#####»##■#*#* p 

•(f02+47) 

• StJMSFT 
• MOV/E' TO LER 

imu- realign to Ref'smmat 



(102+52) 

(OPTION 3> 

(P52) 


. 

MCO-H UPLINK (LM STATE 




VFCTOR) ‘ 

(POO) 

-29 

< 103+03) 

COPY RESCUE»CSI ONE,CDH»TPT 

PADS 


(103+17) 

LOS 

MOVE TO CMO SEAT 


-12 

(103+20) 

(103+25) 

external uv PROGRAM 

(P30) 

-7 

SPS THRUST program, V56 

(P40) 



AUTO MNVR TO BURN ATTITUDE 
<1R DEG) 

(1*0,165/282,0) 


pft Event prog 


**#«■&««###*«##***** ##** ******** ********* » * ****** * 


*-7 

<1 03+25) 




* 



KEY AOE 

* 


F 50 

IR 

(Commanded R,p»y) 

# 

p 



KEy VR6E 

P 

p 



rHC-ArmED 

P 

P 



ALIGN ROLL TO 

* 

P 



rhc-loLkfo 

♦ 

P 



PRO 

P 

P 

06 

1 ft 

(Commanded r,p,y) 

P 

p 



monitor mnvb 

P 

P 

F 50 

18 

(CoMmamDED R*P«y) 

P 

p 



mn bus tie (2)**on (Upj 

P 

^ . 



SPS HE VLV Tb(8oTH)*BP. 

* 

# 



SPS HE VI.V (BOTH) -AUTO 

# 

p 



NONESS BUS-MnA 

« 

P 



PRO 


p * 

°6 

18 

(Commanded r*p*y> 

, '* 

-P 

% 


monitor ATT fRiw 

P 

P 

F '50 

18 

(Commanded R»p*v) 

k P 


«******#*o«***#****»***o*****##*#*#»*****##tt***#* 
-5 (103+27) 


-5 (103+27) 

sps thrust setup (P40) 

******#**»*#**#*******##tt*******#*i4H»*##09*#*#*#* 

*-5 (103+27) * 

« ■ #- 

* *#GDC align*# # 

« * 

* * 

* alt set KNOB to 60 NM * 

* FOAI SELECT*! * 


MISSION F RESCUE TIMELTnE APRTI 25*1069 



FVENT 


GET 


- 157 - 

PROG gET EVENT PR0G 


ATT SET THUMflWHFELS TO mIR 
NULL AtT error needles 

On FDA I 1- WITH ATT ' 

set thumbwheels 

ATT SET-GDC . 

DEPRESS GDC ALIGN pB. 

FDAI SElECT-1/? 

ATT SEt-TMU 

##mTVC CHECKS## 

8MAG Mode (3) -AttI/RAte? 

TVC SERVO PWr 1-ACX/MNA 
TVC servo PWr 2-AC2/MNR 
TRANS CONTR PWr-ON 
RHC PWR .NORM 2. AC 
GM8L MTRS PITCH 1 STRT-ON 
gmbl MTRS yaw 1 strt-om 

THC-CLOCKWISE 

RHc-ARmED 

RHC-VErIFY no MTVC 

gmbl MtRS pitch 2-STrt-ON 
GMRL MTRS Taw 2-STRT-OM 
SET SP S GImOaLS TW (2) - 
PITCH a -.52 
, taw a so 
RHC-VErIFY MTVC 
THC-NEnTRAL 
RHC P W R NORM 2-aC/DC 
RHC-LOCKED 
’ PRO 

06 ]fl (COMMANDED R«P,y) 

MONITOR ATT TRTM 
F 50 IP (COMMANDED R*P, Y) 


* # 



key fwtfr 

« 

* # 

F 50 

25' 

(Oo204«GMBL- DRIVE TEST) 





RHC PwH DIREcT (BoTH) -MM/MNB 


* * 



RATE-HIGH 


* 0 



AUfO RrS SEL A/r ROLU4J-MNA 

*, 

* # 



PRO 

0 




MONITOR GMBL DRyVE 


* # 



SFO AND TRIM 


# * 

06 

40 

(TFI «VG*nVM) 


# *-O?+00 





» # 



FDA I SCALE-5 /5 

* 




VERIFY SPS Th lt-off 

* 

* * 



EMS MODE ST8Y 

0 

# # 



EMS FltNCT joNwDV SET 

« 




LOAD ReSCUE VC 





EMS FU N CTlON-bv 

<* 




thc-armed 

* 

* o 



RHC-ARMED 

* 

* ** 



DV THRUST '( A UNOpMAt 


* *-00+35 




* 

» * 



OSKY BLANKS 

0 

» #-00+30 




4 


06 

40 

(Tfi,vg,dvm> 

Q 




EMS MODE-NORMAL 

# 

o *-00 + 15 




o 

* # 



PERFORM ULLAGE 


0 *-00+05 





# # 

F 99 

4n 

(Request for engine enable) 





pro 


# * 

06 

40 

(TFI «vg*dvm) 

0 


# ' 


• # ’ 


MISSION F RESCUE TIMFLTnE APR tl 25,1069 . 




_ 

1 58- 




GET 

F\/EmT PPOG 

GET 

EvEnT 

PROG 

6 (103+31+59) 

ft 

F 16 

8S (VG-HOOY) 

ft 


a********************************* » 


THc-NUl ! VG COMPONENTS 

ft 


c«?'< rescue burn (- 44 . 0 , 0 , 0 }* 

ft 


THC-tOCKEn 

ft 


( lBo*lflO/2B2,oi 

ft 


RHC-LOCKFD 

ft 


#*«##»■» *4 *■»*•»«•**•»*»«■ ■»***«*«<»*****■» * 


EMS FtJNCTION.VHr RNG 

ft 

♦ i#*###*##***#**###*************.******#**'*#****#* » 


EMS MO^E-VHF R N r, 

ft 

* 

SET ML>C ET-RESFT*START 

ft ft 


vhf RMG-RFSEf 

ft 


MONITOR! 

•ft ft 


MN BUS TTF(2)-OfF 

ft 

# 

’ SPS THRUST LT-OM 

ft ft 


PRO 

ft 

* 

DV INOICATOP-OECREASTNG 

ft ft 

F 3? 

Bb 

ft 

*♦00*01 

* 

ft ftftft#ftttftttftftftftftftftftftftftftftftftftftft#ftftftftftftftftftftftftftft##ftftftftftft 

ft 

• ULL.AGE-OFF 

ft 

( 1 03+33) 



* 

06 40 . (TFC,VG*DVM) 

ft 


SUNRISE 


i 

MONITOR SPS OPERATION! 

* -55 

(103+35) 

* 


* 

ft 

PC JND ICAT0r-95-1 05 °SJ 

ft 


RENDEZVOUS NAV PROGpAM 

(P20) 

ft 

• MONITOR SPS ENGINE CUTOFF! 

ft 


auTo mnvr to s*t Track 


ft 

SPS THRUST LT-OFF 

ft 


(49 DEG) • 


• 

F 16 4n (TFC,Vg»DVM) 

ft 


(180*141/233*0) 


# 

dv thrust (both) -off 

ft 


move to leb 


* 

monIto.ri- 

* -52 

(103+30) 



# 

PC -INDICATOR a 0 

ft 


CSj TARGETING program 

CP32) 

ft 

SPS INJ ^LV TNO (4) -CLOSE 

ft 

{ 

LOAD N55 WITH 


* 

SPS HE VLV TB (BOTH) -Rp 

ft 


plc*00002 


« 

SPS GmBlS RETURN to servo 

ft 


R2aft20830 


ft 

null 

ft 


R3s+13000 


* 

$MRL MtRS-OFF (SEQUENTIALLY) 

* -35 

(103+55) 



ft 

TVC SERVO P w R(ROTH)-OFF 

ft 


CAUL MARKING ROUTINf (V93*V57 

S*T 

ft 

FDAI SCALE-5/1 

ft 


only) 


¥ 

ft 

RAjE-LoW 

ft 

(i 04+05) 



ft 

ROT COmT PWR DIRECT (ROTH)-OFF* 


AOs 


ft 

PRO 

ft 





MISSION F RESCUF TIMELINE APRIL 25*1069 



GET FVENT ppOg 


-15 

n 04 + 15) 


-5 


TFDMJNaTE MARKS (20) 




MO.WE TO CMn SEAT 




CRT TARGETING PROGRAM 

(P3?) 

*-5 


FTMAL COMP 




out of plane oaTa(v<?o> 


* 

. 

OVFRWRlTE n 81 WITH (-) CfM 

VOOT 


-li 

( l 04+19) 

• 

* 


SPS thrust PROGRAM# V56 

(P40) 



AUTO MNVR TO burn attitude 




M75 DEG) 


<» 


( 1 RO #345/281 * 0 ) 




AC 0 MS‘FN»R40a-48,GAMMAal8n' 



*************************************** 

* 

*-U 

(104*19) 

* 


■« 

- KEY 40f 


<* 

* 

# 

F 50 1 R (COMMANDED «*P t Y) 


4 

4 

KEY V5&E 


‘4 

4 

RHC-ARmEd 



■4 

ALIGN ROLL To 


<* 

4 

RHC“LC)CKED 

H 


4 

PRO 

* 

# 

* 

06 IB (COMMANDED R#P#y) 

* 


4 

MONITOR mnvR 

* 


* 

f so ir (Commanded r#p#y> 

« 

ft 

4 

MN .BUS TIE (2) -OM(UP) 

* 

* 

4 

SPS HE VlV T 8 (ROTH) -RP 

« 

* 

4 

# 

SPS HE VLV (BOTH) -Auto 



4 

monEss bus-mna 


4 

4 

PRO 


4* 

4 

06 in (COMMANDED R#P,y) 

ft 


4 

MONITOR aTt trim 

0 

ft 

4 

F 50 IB (COMMANDED R#P,Y> 




«# *## ««**«**»* ft #•*»•»# «• 


GET EVENT PROG 

( ] 04+25) 

SPS THRUST SETUP (P40) 

»«« » 4 * o **« «• * ## #**#•***« «•»#«*# 4 #»# tt »■*#**## » # # 


( 1 04 + 25 )’ * 

£<»GDc ALIGN** ' * 

*' 

* 

ALT SET KNOB TO 60 NM * 

FOaI SELECT-i * 

ATT SeY “THUMbWHfELS TO N10 * 

NULL ATT ERROR mEEDLES * 

ON FOAI 1 WITH ATT * 

SET THUMBWHEELS « 

ATT SET-GOC » 

OEPRESS GDC ALIGN PB * 

FOAI SELECT-] /2 * 

ATT SET-TMU ‘ ■*’ 

**mtvc checks** * 

- * 

8MAG M0DE(3>-ATt1/RATE2 0 

TVC SERVO PWR llACl/MNA' * 

tvc servo pwr 2„ac2/mn0 * 

TRANS CONTR PWR-ON * 

AMC PWR NORM 2-aC * 

GMbL MTRS PITCH 1 STRT-ON * 

■qMBL MTRS YAW \ STRT-OK * 

thc-clockwise * 

RHC-ARMEO * 

rhc-verify no mtvc ■* 

0M8L MTRS PITCH 2-STRT-ON * 

GMBL MTRS YAW 2-STRT-ON * 


MISSION F RESCUE TIMELINE APRTI ?5* 1^69 


* * 
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<*PT 


PWFMT PPOfi 

GfTT EVENT 

PPOG 

4 


. SET SPS 6 I MbAL^ TW(2}- 

» tt-no+nn 


* 

4. 


PltcH = -,S? 

* » 

06 40 (TFIiVG.DVM) 


4 


YAW = +.59 

* * 

ems mode-normal 


4 


RHc-VERiFY MTVf 

» #-00+15 


* 

4 


thc-nEljtral 

•» » 

PERFORM ULLAGE 

* 

4 


RHC. .PWf? NORM 2-AC/nC. 

* *-00+05 

, 

4 

* 


rhc-lockeO 

* & 

f 99 4o (Request for engine enable) 

* 

4 


, pro 

* tt 

pro 


4 

06 

lfl (COMMANDED R*P,Y) . 

* # 

06 40 (Tfl » VG*DVM) 

4 

4 


MONITOR ATT TRIM 

» *-tHM»*##«*<M»***.|MHHM(«******#**** , » #**##** 

4 

F -SO 

JR (COMMANDED H*P,Y) 

* (1.0a+29*59) 


# 


.key' enter . ■ . 



o 

F 50 

?5' ( 002 o 4 t GMBL ORTVE TEST) 


CSM csi one R|»PN(ll4 f 6 9 0fO) 


4 


'.RHC PWR DIRECT (R0TH1-MNA/MNR 

; 

( 1 80 1 6 / 28 1 9 0 ) 


4 


RATE-.HT 6 H 


*#***««■# *»# «»■»*«•&*•»*»*** » 

4 


• AUTO RCS SEL A/C R 0 LU 4 V-MNA 


4 


PRO ' 

* 

SET MDC ET-RESEt» start 

& 

4 


MONITOR GMrL DRTVE 

* 4, 

MONITOR ' 

4 

4 


Seo AnO Trim 

* # 

SPS THRUSj LT-ON 

« 

4 1 

06 

40 <TFI*V,G*DVM) 

* * 

DV INDICATOR.DECREASING 


4«o2*00 



# *♦00+01 


* 

4 


FDA I ScAl£-5/S 

* t 4 

ullage-off 

« 

4 


VERIFY SPS TH LT-OFF 

# * 

06 40 (TpC* VG«nVM) 

“4 ' 

4 


EMS MOnE ST0Y 

* # 

MONITOR SPS OPEpATlON 

* 

4 


EMS FUNCTION-DV SET 

* * 

PC rNDJ CAT0R ff 95-i 05 PSI 


4 


load csi vc 

* * 

MONITOR SPS ENGTNE CUTOFF 

* 

4 


EMS FUNCTION-QV 

* <* 

SPS THRUST Lf“0FF 

4 

<4 


THC"ARmED 

* 4 

F 16 40 (TfC*VG»DVM) 

* 

4 


rHC-aRmED 

* * 

ov thrust<both>«off 

* 

4 


ov ThRuST (a) -normal 

* * 

monitor 

4 

4-60*35 



* * 

PC INDICATOR * 0 

# 

4 


dsky blanks 

* * 

SPS INJ' VLV tNO (4) -CLOSE 





* 

SPS HE VLV TB(BOTH)»RP 

* 
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FWtNT 
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PROG 


SPS GMb|_S RETURN TO SERVO * -35 
NULL ! * 

6MRL mtrs-off (sequentially) * 

TVC SERVO PWR (ROTH) -OFF * 

fdai Scale. 5/i # 

rat£-lo w * 

ROT COnT PwR'OTRECT (ROTH) - off* -3? 
PRO ■ • # 

. F 16 RS (VO-BOOY) * 

THC-NULL Vg COMPONENTS * 

THC"L0CKE0 * 

RHC-LOcKEO * 

'EMS F^NCTION-Vhf RNG : * 

' EMS MOnE-VHF Rmg * 

VHF RNg-RESET * 

MN BUS TIE ( 2 ) -OFF * 

PRO * 

/ F 37 8B *" * 

.(104*34) ‘ 

CMC IDLING PROGRAM (POO) 


( 1 04+42) 


•45 (104+47) 


sunset 
MOVE TO LEr 

t MM REALIGN TO REFSMMAT 
(OPTION 3) 


(P5?) 


(104+52) 


MCC-H UPLINK (LM VECTOR) (IF L M 
ACTIVE) (POO) -2 


RFMOEZVOUS WAV Program 

AIJTO MNVR to s*t track 

(90 DEG) 

( 1 fi 0 , 162/ 1 1 * 0 > 


(P20) 


mission f rescue timeline aprti. 25»iq6p 


event 


PROG 



(104+57) 

CSl TARGETING PROGR/iM (P32> 

LOAD N55 WITH- ' 

Rla+00001 

R2n+20830 

R3s+I3o00 

(i05+00) 

call marking routin£(V93,v87,vs7) 

(V93 after 5 MARKS oROCESSED) 

( 1 Or + 05 ) 

TERMINATE SXT MARKS'.V93 
CONTINUE VHF 

(IOg+IO) 

OUT OF PLANE OATA(VoO) 

OVERWRITE Nfti WITH f-) CSM YOOT 
CONTINUE VmF 

(105+18) 

LOS 

(105+23.) 

TERMINATE MARKS (23) 
move to cmd seat 

■ s - i CSi TARGETING FINAL COMP (P32) 

( ) 05+27) 

RCS THRUST PROGRAM, \/56 (P41) 

AUTO MNVR TO RURN ATTITUDE 
(180,165/276,0) 

(105+29) 

sunrise 

(105+30) 

RCS THRUST SETUP (P41) 



0 


GET rwFMT Dp$j*' 

( 1 05 + 31 * 55 ) 

#«■ 4 «•##*## * ft #ft # ft* ft »ftft* ftft ftftft * ftftftft ftftft 

CSM CST TWO eURN( ■ ♦(), ) 

( 180 , 171 / 276 , 0 ) 


-28 

(105*35) 

OUT OF PLANE OaTa(V9.0) 
MOVE TO ,LER . •. 

-30 

-26 

(105*37) 

RENDEZVOUS NAV PROGRAM 




(P20) 


auTo mNVH To sXT track 
( ?7 DEG) 

<1»0, 164/249, 0) -27 

*22 ( 105 * 41 ) 

CALL MARKING ROUTINE (V87»VP 7) 

AFTER. 3 SXT MARKS PROCESSED -25 

w . , V67»LOAO WR(OOOS7, 00034,0000, 1) 

•12 (105*51) 

TERMINATE mArKS(IO) -10 

MOVE TO CMn SEAT 
OUT OF. PLANE DATA V90 

-5 (105*58) 

EXTERNAL Ov TARGETING (P30) 

OVERWRITE m81 WITH (-) CSM VOOT 

-3 (106*00) 

, RCS THRUST PROGRAM, V56 (P41) 

BYPASS 0URN ATTITUDE MNVR 
(180,155/178,0)' w6 

-2 (106*01) 

Res thrust setup (P4d 
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EVENT 


PROG 


OFT 

( 1 04*03+00) 

* ** * * # * «« # * # i **« * * ##«* 

CSm PLANE CHANGE (0» *0) 

(180,161/178,0) 

( 106 * 04 ) 

RENDEZVOUS NAV PrOGpAM (P20) 

AUTO MNVR TO SXT TRACK 
(13 DEG) . 

<180 , 154/) 65, o > 

UOft + 06 ) 

AOS 

( 1 06 + 07 ) 

CDH TARGETING PROGRAM (P33) * 

MOVE TO LEo 

(106*09) 

CALL MARKING R0UTINF'(V87»VS7T 
(V93 AFTER 3 MARKS PROCESSED) 

(106*24) 

TERMINATE MARKS (15) 

, MOVE TO CM(S‘ SEAT' 

CDH TARGETING FINAL COMP (P33) 

ROLL 180 OEG.ACGTMSrN ' • 

(0,223/178*6) 

(RH08">56«G^MMAal73) 

OUT OF» PLANE OATA (i/90) 

OVERWRITE Nfll WITH CSM YDOT 

(106+27) 

SPS THRUST PROGRAM, v56 (P40)" 

AUTO MNVR TO BURN ATTITUDE 

(3 OE0) 

(0,229/165,0) 
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GET P'/ENT 

PROG 

GET EVENT 

PROG 

ftftftftftftftftftftftftftftftftfttfftftftftftftftftftftftft^ftftftftftftftftftftftftftftftftftft ft 

NULL ATT ERROR mEEDLES 

ft 

ft-6 

• (106*27) 

ft ft 

ON FDAI 1 WITH ATT 

ft 

4 

. KEY 40(r . , 

ft ft 

SET THUMSwHEpLS 

ft 

ft 

F so ip {Commanded R,p,y) 

ft ft 

ATT SCT-GDC 

ft 

ft 

KEY VSftE 

ft ft 

DEPRESS fiDC ALIGN PR 

ft 

ft 

RHC-AR.mED 

ft ft 

FDAI SELECT-1/2 

ft 

# 

ALIGN POLL’ f 0 

ft ft 

<\TT SEt-TmO 

ft 

ft 

rhc-locked 

* ft 


ft 

* 

PRO 

ft ft 


ft 

» 

©6 18 (CoMmAnOEO R»P,y) 

ft ft 

1 

ft* 

4 

monitor mnvr 

ft ft 

*#mtvc checks## 

ft 

•4 

F 50 IS (COMMANDED ««P.Y) 

ft ft 


ft 


• ’mn Bus ttE(2>-on(up) 

ft ft 

BMAG MODE(3?-ATt1/RATE2 

ft 

«4 

' 5PS HE VLV TR(roTH)-RP 

ft ft 

TVC SERVO PWR 1-AC1/MNA 

ft 

'# 

sps he Vl>/ (Both) -aijto ' 

ft ft 

TVC SERVO PWR 2-AC2/MNB 

ft 

■4 

.. NOnESS BuS-MnA 

ft ft 

TRANS CONTR PWRiON 

'ft 

4 

PRO > 

ft ft 

RHC PWR NORM '2-^C 

' ft 

■A 

06 18 (COMMANDED R,P,Y) 

ft ~ft 

GMBL MTRS PITCH 1 STRT-ON 

-ft 

■4 

MONITOR ATT trim 

ft ft 

GMBL MTRS YAW 1 STRT«ON 

“ft 

•4 

F 50 is (COMMANDED R,P t y) 

ft ft 

thc-clockwise 

ft 

#*#tf*tt###«MMKH>&<HH»<H»###-fr#tt#*#####tt«.##<H*<HHM!'»tt#tt.&# # 

RHC-ARMgn 

ft 

-s 

( 106*29) 

a 

rhc-verify mo ‘Mtvc . 

•ft 


sps thrust setup 

(pAO) # 

GMBL MTRS PITCH 2-STRT*ON 

ft 

•**##•#*»**###«<»**#*##**#**#*##**#*#**##*#**#***#* # 

GMBL MTRS Yaw 2-STRT-ON 

ft 

*4-g 

(106+29) 

ft ft 

SET SPS STMBALS TW(?)- 

ft 

*4 

#»GOC ALIGN*# 

ft ft 

PITCH = -.52- 

ft 

-4 


ft ft 

YAW a +.59 

ft 

■4 


ft ft 

rhc-verify mtvc 

ft 

* 

' ALT -set KNOB To 6q NM 

ft ft 

THC-NEMTRAL 

ft 

0 

fda I select-! 

ft ft 

RHC PWR NORM E-aC/DC 

ft 

r# 

ATT set THUMBWHEELS TO 

N18 # ft 

• rhc-locked 

ft 


♦ 

ft 

PRO 

ft 



ft 

06 is (Commanded. R»p*y) ■ 

ft 



ft 

MONITOR ATT TRIM 

ft 
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-164- 

DflOG 


(?trT 


EVENT 


PROG 


GET 


« 

« 

« 

# 

i 

« 

« 

« 

« 

* 

»- 62 *qo 


F ,50 in (COMMANDED H.P.y) 

' KFY ENTEP' 

F 50 PR {()0i04,Gr^HL DRtvE TEST* 

RHC PWR' DIRECT fPQTH) -M na/MNR 
RATE-MXGH 

AUTO «CS SEL .A/C RqEL (4 ) -Mini A 
• PRO 

monitor gmhl drt’ve 

. , $eo and Trim 
06 AO (TFI»Vg»oVM) 

i 

FDAl. ScALE-5/5 


0 ( 1 Og+33+AR ) 

# # « <*## *# * ■» «**«#*«* # # •# #« <HM> *##•*##•# * 
CSM CUH «1 )Hm (- 37. 1.0, 74. H) * 

(ftipAA/165,0) 

* ##*#<»### 


» 

« 

# 

# 

**on+oi 


SET MDC FT-RESEt*START 
MONITOR 

SPS' THRUST LT-ON 
0V IMniC.ATORiDECREASING 


ft 


. VERIFY SPS Th LT-OFF 

ft 

ft 

ft 


EMS MOrE STBy 

* ft 

ft 

ft 


ems fumction-qv SET 

ft 

ft 

ft 


- LOAD CDH VC 

ft 

ft 

ft 


EMS FUnCtION-Dv 

ft 

,ft 

ft 


thc-armEd 

ft 

ft 

ft 


rhc-armEd 

ft 

ft 

ft 


, ov ThRijST ( a) -normal 

ft 

ft 

*-00*35 


" , ( 

ft 

ft 

ft 


dsky blanks. 

ft 

ft 

ft«00+30 



ft 

ft 

ft 

06 

4n- ,{TfUVg*dVm) 

ft 

ft 

ft 


EMS MOnE-NORMAL 

ft 

ft 

ft^OO^lS 


1 

ft 

ft 

ft 


' PERFORM ULLAGE ' 

ft 

ft 

iuno*os 



ft 

ft 


F 99 

An (REQUEST FOR ENGINE ENABLE) 

ft 

ft 



. PRO 

ft 

ft 


06 

40 (TF.I^VGtOVM) 

ft 

ft 




ullage-off 

06 AO- (TfC^V^oVm) 

MONITOR- SPS OPERATION 
. PC ^NDTCATOR.95-105 PSI 
MONITOR SPS ENGINE CUTOFF 
SPS THRUST LT«-OFF 
F 16 AO (TfC.VG.DVM) . 

OV THRUST (BOTH) -OFF 
MONITOR ■ - . 

PC* INDICATOR s 0 
-SPS I NU V|_V tNO(A)-CUOSE 
• SPS HE VLV TB(SOTH)«RP 

.sps gmrls return to servo 
null 

GMBL MTRS-OFF (SEQUENTIALLY) 

TVC SERVO pWR(8oTH).OFF 
FDA I SCALE-5/1 

rAjE-lOW 
ROt- CONT pwR DIRECT (BOTH) -OFF* 
PRO <* 


MISSION F RESCUE TIMELINE APRTI 25»1p6r. 



EVENT 
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ppon 


EVENT 


PROG 


♦ F 16 RS (VS-ROnY) * 

♦ THC-NU|_L VS components # 

♦ THC-LOCKEO * 

♦ RHC-LOCKEO » 

♦ EMS FUmCTION-Vwf RNG * 

» EMS MODE»VhF • Rmr 0 

» VHF RNg-REsET 0 

♦ MN BUS T,IE( 2 )- 0 FF 0 

». PRO o 

» ' F 37 BR . n 

♦*#00000 0000 * 0000 * 000 0 0*0 « 0 040000 -tt-***#* 0*000 0 0**0 

-*33 (106*36) 

RENDEZVOUS NAV PROGRAM (P201 

AUTO mnv« TO sxt track 
(Ft OEG) 

(0,229/136,0) 

. MOVE TO LEB 


(106+38) 


«?B (1 06+40) 


( 1 06+44) 
il? (106+57) 


(107+01) 


Tpt TARGETtNG program 
load N55 with 

R2b + 20H3o ■ 

R3a+ 13000 " 


(P 34 ) 


CALL MARKING H0UTImf(V87,vs7) 
(V9? AFTER 3 MARKS PROCESSED) 

SUNSET 


TFRMTNaTE MARK S ( 1 7 ) 

move to cmd s£*T 

tpt TARGETING FINAi. comp 

VERIFY OrDeAl(V83) 


(P14) 


-7 (107+02) 

SPS THRUST PROGRAM, v56 
AuTo mNVr TO- RUrN ATTITUDE 
(56 DEG) 

(0,174/10,0) 

00000000000000000000000000000000*000000000 
0-7 ( i 07*02) 

0 KEY 40E 

* f so 18 (Commanded r*p,v> 

« kEy V56E 

« RHC^ARmED 

* align roll To 

» PHC«LoCkfd 

« PRO 

* 06 in (Commanded r»p,v) 

* monitor mnvR 

» f go is (Commanded r»p*y> 

*. * MN Bus TIE (2) -ON(UP) 

» SPS HE VLV T0(BoTH)-BP 

* SPS HE VLV (BOTH) -AUTO 

* NONESS bus-mna 

4 ; PRO 

* 06 H (Commanded r,p,v) 

* MONITOR ATT TRIM 

» f so la (Commanded r,p,v> 

0000000000004000*00*0000000000000000000000 

-4 ( 107 + 05 ) 

SPS THRUST SETUP 

4 044 0040«00000400 0 000000 tt 4 < H).#*4 tt 4*4*04 < »0tt0 


(P40) 


000000 * 


0000000 

(P40) 

******* 


(1 07+05) 


0#GOC ALIGN** 


MISSION F UESCUr TIMELINE APR 1 1 ?* 3 .ia 6 r -3 



GET 


FVEMT 
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ppOr? «ifT EvEnT prog 


alt SET KNOB To 6p Nm 
FDA I SfLECT-1 

ATT SET THiJMBWhfELS TO Ml 8 
MULU ATT ERROR NEEDLES 
ON FDA1 1 ' ’VtTH ATT 
SET THUM6WHFFLS 
ATT SET-GUC 
• DEPRESS GDC ALTON pB 
FQA I SELECT-1/?' 

'ATT SET-TMU 

• , . * 4 PJ 4 

00NTVC Ch£cKS»0 ' 

bmaG mode (3> -atti/rate? 

TVC SERVO PWR 1-AC1/MNA 
TVC SERVO PWR 2-AC2/MMR 
TRANS CONTR Pwp-ON 
RHO PWR NORM 2-AC 

0MBL mtrs pitch 1 sTrt-on 

GMBL MfRS YAW i STRT-ON 

THC-CLoCK^lSE 

rHC-ARmED 

RHC-VErIFY NO MTVC 

gmbl mtrs pitch 2-sTrt-on 
gmbl mtrs yaw --2-sTrt-on 
set sps gimbals tw(2>. 

• PITCH = -.5? 

YAW = + ,5P 
RHC-VErIFY mtvc 

thc-neutral 

PHC PWR NORM P-AC/nC 
PHC-LOCKEO- ' ■ ‘ 

PRO 


* # 06 is (Commanded r,p,v) * 

* 0 monitor a.TT trim * 


* 0 
0 0 
* 0 
* 0 
0 0 
0 0 
0 0 


f so is (Commanded p-»p»y> * 

KEY ENTER * 

F 50 25 (00204.GMRL DRI?/E TEST) 

RHC PWH DIRECT (BOTH) -MNA/MNB 
RATE-HIGH # 

AUTO RCS SEL A/r ROLL (4),-MNA » 
PRO . * 


0 0 
* * 

* * 

* *-02+00 
* 0 

* 0 
» 0 
» -0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0-00+35 
0 0 

0 0-00+10 
0 0 
0 0 

» 0-OO+i5 

* -0 

* 0-00+05 


MONITOR GMBL DRfVE 

seo ,and trim 

06 40 1 (TfI»VG‘*DVM) 

FDAI SCALE-5/5 
VERIFY SPS Th lt-off 
EMS mode' STBy • 

EMS FUMCTION-DV SET 
LOAD Tnl VC 
EMS FUNCTION-OV 
THC-ARMED 
RHC-ARMED 

rtv THRUST (A) -NORMAL 

osky blanks 

06 40 <TFI?VG*DVM> 

£MS MODE-NORMAL 

perform ULLAGE 


« 


* 

* 


« 

* 

# 


4* 


-to 

-4>' 

• * - # * 








* 


a 

* 

4> 

a 


# f 99 4 o (Request for, engine enable) 

» pro . 4 

* 06 40 <TFItVG*DVM> * 

00 00 0 00000 tt0000000000000000«.000«00^000 00000»®00fl» 


MISSION F RESCUE TIMELINE APRU 25»]p6p 


♦ * 
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GET If VENT PROS 

(107+08*54) 

CSM TPT BUdM(-?4,0,3.9) 

<0r 1 89/10-0) 


» « # * 4 4 4 « « 444 * * * 4 «■ 4 4 4 4 4 4 4 «• 4 444 •» 4 4 a «« ^ 444444* «« 44 # ft 

SET MDC ET-ReSet+STArt * 

mOimITOr • 4 

sps thrust lt»on » 

ov -indicator-oecreastnq * 

♦ 00 + 01 4 

ULLAGE-OFF # 

■ 06 40’’ (TFC*Vg»OVM) 4 

'MONITOR SPS OPERATION # 

PC INDICAtOR-95*105 d SI‘ * 
monitor SPS engine cutoff * 

SPS THRUST lt-off * 

F 16 40 (TFC, V(*»DVm) • #•- 

DV THRUST (80TH> -OFF 4 

MONITOR 4 

PC 'INDICATOR a 0 * 

SPS INJ VLV TND (4 ) -CLOSE * 
SPS HE VLV TB (BOTH ) -HP 4 

sps gmbl.s return to servo * 
NULL * 

GMrL MtRS-OFf (SEQUENTIALLY) * 
TVC SErVO PWR ( nnTH ) -OFF * 

FOAI SCAlF-5/1 4 

RATE-LOW 4 

ROT COnT PwR DIRECT (BOTH) -OFF* 
PRO * 



GET 


EVENT 

PROG 

p 

F 

16 

8fi (VG-BODY) 

ft 

p 



THC-NULL VG COMPONENTS 

p 

0 



THC-LOrKFD 

ft 

p 



rhc-lockfd 

p 

p 



EMS FUNCTTON-VHf RNG 

p 

p 



EMS MO^E-VHF RNG 

p 

p 



. vhf RNG-RFSET 

p 

p 



M N Bus TTf(2)-OFF 

p 

p 



PRO 

p 

« 

F 

37 

bb 

p 


4444 »4 444*44444444 4444444 4 4 4 * 44444 * 4 4 * 4444444444 4 
+ 2 

RENDEZVOUS MAV PROGpAM (P20) 

A uTo mnvr to sxt track 
(37 DE8) 

(0,247/47,0) 

MOVE TO LEG 

mCC TARGETING PROGRAM . (P35) 

+3 

call marking routinf(V93*V87*V57) 

( 107 + 10 ) 

I. LOS 

+11 ” 

TERMINATE marks ( 8 ) 

+ 12 

MCC TARGETING FINAL COMP (P35) 

+ 13.5 

RCs THRUST PROGRAM (P41) 

bypass burn attitude mmvr 
(0,298/3(1, U) 

RCs thrust SETUP (P41 ) 


mission f rescue timeline aprti ?s»iq6r 



fvF's* r 
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PPOG 


GET 


*15 
- if 

+26 

27 

28.5 

>30 

3i 

37 


(107+23+54) 

CS*' MCCl Wl (Rjsf 

'P.?64/3n.0> 

M Cr TARGETING PROGRAM (°3f) 

CALL MaRkImG H0UTiM£O/93,va?»V57) 

U.07 + 31) 

sunrise 

ifrminate marks(R) 

yiCr TARGETING final COMP (P35) 

RCS THRUST PROGRAM (P41) 

BYPASS BUpN AUTO MMtfP 
(0,287/17.0) 

RCS THRUST SET UP (p4i) 

(107438+54) 

* «« #*■» a # »#» •»*#* »«»«»««« ## # 

CSM MCC2 BURN 

l (0,293/17.0) 

ft #*##**###*#*###«*<***##<**■& 

AUTO MNVR TO COAS TRACK (VAR) (POO) 
(2« DEG) 

(0,262/341,0) 

MOvE TO C^n s£aT 

(107+46) 

Thrust monitoring oroqram tp4.7) 
V89 j ,PERF0H'* CHaKINi? AND LOS 

control 


+43 


MISSION F RESCUE TIMELINE APRIL 25,1069 


fit" T 


t'iM 


PROG 


r 


## ############# 

» BRAKING GaTfs 5ETTPLE ANGLE » 

y 30 FPS AT 6000 RT ,13 r ’E 6 » + 

» 20 FPs AT 3000 FT ,26 DEG, * 

* io FPS AT 2500 ft .54 nEG* * 

# 5 FPS AT 500 ft 1 . 6 o DEG* <* 

##*##«**#*»* #**»#«# »»•»#■»••»* 

( 107 + 51 + 54 ) 

#««««*«««««<»« # ««»»««« 
TPF 
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9 , 6,2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES 

CSM ACTIVE LM RESCUE-PARTIAL INSERTIONS 20 FP$ 
(MISSION F) 

IT - INITIATE TRACK 

PT - (TA9F TRArk 1 

(OUT-OF-PLANE SUN ANGLE IS 4 DEG) 


SUN ANGLE 
(LOS TO SUN) 


GET 

EVENT 

DEG 

102:43 

LM PARTIAL INSERTION 


102:47 

SUNSET 


103:32 

CSM RESCUE 


103:33 

SUNRISE 


103:55 

IT (SXT) (V93, 20/20) 

129 

104:00 


116 

104:05 


102 

104:10 


87 

104:15 

CT (SXT) 

74 

104:30 

CSM CSI ONE 


104:42 

SUNSET 


105:00 

IT (SXT/VHF) (V93, 6/5, V93, 17/18) 


105:05 

CT (SXT) 


105:23 

CT (VHF) 


105:29 

SUNRISE 


105:32 

CSM CSI TWO 


105:41 

IT (SXT/VHF) (4/3, V67, 00057, 00034, 00001 ;6/7) 

171 

105:46 


174 

105:51 

CT (SXT/VHF) 

159 

106:03 

CSM PLANE CHANGE 


106:09 ■ ■ 

IT (SXT/VHF) (4/3 ,V93, 11/12) 

99 

106:14 


84 

106:19 


68 

106:24 

CT (SXT/VHF) 

59 

106:34 

CSM CDH 


106:40 

IT (SXT/VHF) ( 4/3, V93 ,13/44) 

9 

106:44 

SUNSET 

4 

106:57 

CT (SXT/VHF) 


107:09 

CSM TP I 


107:12 

IT (SXT/VHF) (V93,8/8) 


107:20 

CT (SXT/VHF) 


107:24 

CSM MCC1 


107:26 

IT (SXT/VHF) (V93 ,9/9) 


107:31 

SUNRISE 

63 

107:35 

(CT (SXT/VHF) 

77 

107:39 

CSM MCC2 


107:52 

TPF 
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9.6.3 CSM ATTITUDE HISTORY 


* * ._ ^ ^ _ _ * * 


TIME 

GET 

INERTIAL AND ORDEAL 
PARTIAL INSERTION = 

FDAI BALL GIMBAL ANGLE PROFILE FOR THE LM 

120 FPS RESCUE CASE (MISSION F) (YAW =0.0) 

. ** 

wmnpm 

ROLL 

PITCH 

ORDEAL 

PITCH 

INERTIAL 

102:46 

180 

32 

272 


103:25 

180 

165 

282 

19 

103:32 

180 

180 

282 


103:35. 

180 

141 

233 

49 

104:19 

180 

345 

281 

175 

104:30 

180 

0 

281 


104:52 

180 

162 

11 

90 

105:27 

180 

165 

276 


105:32 

180 

171 

276 


105:37- 

180 

164 

249 

27 

106:00 

180 

155 

178 


106:03 

180 

161 

178 


106:04 

180 

154 

165 

13 

106:22 

0 

223 

178 


106:27 

0 

229 • 

165 


106:34 

0 

244 

165 


106:36 

0 

229 

138 

27 

107:02 

0 

174 

10 

56 

107:09 

0 

189 

10 


107:11 

0 

247 

47 

37 

107:22 

0 

258 

30 


107:24 

0 

264 

30 


107:37 

0 

287 

17 


107:39 

0 

293 

17 


107:40 

0 

262 

341 

28 

107:52 

0 

298 

341. 
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